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<g) Qulnazollne derivatives. 

(g) The invention concerns quinazdlne derivatives of the formula I 
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wherein m it 1. 2 or 3 and each R 1 includes hydroxy, amino, ureido, hyoVoxyamino. triflucromethoxy, 

(l-iC)aflcyl. (1-4C)aJkoxy and <1-3C)aJky1enedioxy ; and k^-r^h--™* 

and Q is a 9- or 10-membered bicydic heterocyclic moiety contain** one or two nfrogen heter^torns 
and optionally containing a further heteroatom selected from nrtrogefv oxygen ^f^P^- 
or 10?nernbeVed bicydic aryl moiety which heterocydic or ^*>**^ 
substituents selected from halogeno, hydroxy, oxo. amino n*o, c*** 3 ^ J 1 "^^^ 
(I^C)alkylamino. d4(1-*C)alky1Jafnino and (2-4C)alkanoy1amino ; or a phafmaceutically.acceptabl 
salt thereof * 

processes tor the* preparation; pharmaceutical compositions containing them; and the use of the 
receptor tyrosine kinase inhibitory properties of the cornpounds in the treatment of cancer. 
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The Invention relate* to quinazdln derivatives, or phermaceotically-aceeptaWe sails thereof, which pos- 
sess anti-cancer activity end are accordingly useful In methods of treatment of cancer ir .the humeri °r animal 
body. The Invention also relates to processes for the manufacture of said quinazollne denVatlv s. to pharma- 
ceutical compositions containing them and to their use in the manufacture of medicaments of use In the pro- 
duction of an anti-cancer effect In a warm-blooded animal such aa man. 

Many of the current treatment regimes for cancer utilise compounds which Inhibit DNA synth s«. Such 
compound, are toxic t cells generally but their toxic f feet on the rapidly dividfcg 

f iclal Alternative approaches to anticancer agents which act by mechanisms other than the Inhibition of DNA 
synthesis have the potential to display enhanced selectMty of action against cancer cells 

In recent vears it has been discovered that a cell may become cancerous by virtue of the transformation 
of a ^n lr^D^cTn oncogene .... a gen. whteh. on activate, fcada ^ « he f = ^^nan, 
tumour cells (Bradshaw. Mutagenesis . 1988. 1. 91). Several such oncogenes give rise to the production of p p- 
^h^arrecep,„71c^^ factor.7 The growth factor receptor complex subsequent* ^Joan 
rt^tocel. proliferation. „ I Known, for exam*., that .even. c^ene, enc«* «y™ne kJ^ .n^. 
and that certain growth factor receptor, are also tyrosine kinase enzymes (Yarden et al.. Ann. Rev. Blochem .. 
iqaa 57 443- Larsen et al. A nn. Reports In Med. Chem. 1989, ChpL 13). 

ReSp* ^e.areirn^rtantinthetran^n of biochemical **»«'«*T r ZZtZ* 
licatlon They a/e large enzymes which span the cell membrane and possess an extracellular binding domain 
Tc^f^aJsZh aa^dermal growth factor and an intracellular portion which function, a. a Una- 
^ho^^yTa^yrosine arrL acid. In prole*. and hence to Influence cel. P^'-tion. « * ^ 
kinase, -re frequent" present In common human cancer, such a. breast cancer (Sa^sbory^. B^J-^n- 
cZtuL 58 458; Guerln et el.. Oncooene Res. . 1988. 3. 21). gastrointestinal cancer such a. colon, rectal 
ofa\oma* Incer Sen etl ConcWn, Re.. . 1987. 1. 149). leukaemia (Konaka et^. Call. 1 98* 37 1035) 
Tno Ta^n b^ciia. or ^MfeL. (Europe Patent Specification No. 0400586). As further human 
iSZXZm?** tested for receptor tyrosine kinase aCvty it la expected that its widespread pretence 
w^oTesuLhed <n further cancer, such a. thy** and uterine cancer. It is alao known , ttat U~~ 
Tctlytty is rarely detected in normal cell, where.. It la more frequently detectable In malignant ceil. (Hunter 
0^987 M 823). It ha, been shown more recently (W J Gulllcfc, Brit Med. Bull.. 1 991. 4L 87) that epiderm* 
Swt h^re^ptor which oa~esee. tyrosine Kinase ^^^Z^ 
as brain, lung squamous cell. Madder, gastric, breast head and neck, oesophageal, gynaecological and thyroid 

,Um A^Ldlnolv It has been recognised that an Inhibitor of receptor tyrosine kinase should be of vaJu » ■ 

Sim, is provided by the demonstration that erbstatln. a receptor tyrosine kin.ee InhWton •P«2££ = 
•nuTteT tlJ^owth m .thymic nude mice of. transplanted human man««r, '™^^Z£Z££ 
derma, growth factor (EGF) receptor tyrosine kinase MbrthM _TXT??5T 
which doe. not express EGF receptor tyrosine kinase (Tc*eJsL, Eur. J. ^^^.r^^'n ^^lp^ 
Various derivative, of styrene are alao .tated to possess tyrosine kinase Inhibitory properties (Eix^anPa- 
^Z3I„ no.. 0211383. 0304493 and 0322738) and to be of uae a. antWumour agents The jnxtjfi 
InhL^y^ of two ..yren. denVHve. ha. been damonstreted ^ the 8-w^ h^squamc., 
ceil carcinoma inoculated Into nude mice (Yoneda et .J,. Cancer Research 1991 SL ^^XSSi 
been indicated that receptor tyrosine kinase inhibitor, will ^ZltLTl J^^^V^r^ 
human cancers. Various known tyroaine kinase inhibitor, ere disclosed In • more recent review by T R Burke 

Jr. fPruos of the Future. 1992. 17. 119). 

Wehavenowfoundthat certain quinazoline derhrat ivea possess anti-cancer properties which are believed 
to arise from their receptor tyroaine kinase Inhibitory properties. „ 
^ Sown from th^teiT-ppllcation W0 92/20642 thrt certain ary. and heteroaryl oomp^nd. hhlbtt 
receptor ty£L klrutee. There is the disclosure of certain quinazoline derivative, but no mention I. made of 

'"'TES^^ No. 92305703.8^,^ no. 0520J r22) £ 

European Patent Application No. 93300270.1 (publication no. 0 566 226) that certain 4-an.lmoqulnazoline der- 

(vatrve, are useful as inhibitors of receptor tyrosine kinase. 

It la known from J. Het Chem. . 1982. 19. 128S that a compound assigned the structure ^*-*^ ui ^- 
zolylamine (alternatively named as 4K4-quinazollnylamino)quinazolineJ is formed as a minor biproduct upon 

S.SC<> «he inverts there „ provided a quinazol.n. derivative of the formula I 
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wherein m is 1 2 or 3 and each R 1 m independently hydroxy, amino, ureido. hydroxyamino. trifluoromethoxy. 
(1-4C)alkyl. (1-4C)aJkoxy. <1-3C)alkylenedk>xy. <1-*C)alkylamino. dH(1^C)alky1)amino. pyrrolklin-1-yl. pjper- 
Wino/rr^holino/pip^azin.l-yl. M1-4C)alky1p i perax i n.1.y1. (1-4C)alkyUhlo, haloge ^ 1 ^^>^- 
<1-4C)alkyl. (2-4C)alkanoyioxy-<1-4C^^ cyano-(1-4C)al»cyl. a ^< 1 ^*^ 

(1^C)alky1amino.(1^C)aIkyl. dH(1^C)alkyl]amin<H1-4C)aiky1. P ipefWifK).(1^C)allcy1. ™^h^in^1^C)aJ- 
kyt piperazin-1-y1-<1^C)alky1. 4-<1-4C)aikylpiperazin-1-yi-(1^C>alkyl. hydroxy-(2^C)aJkoxy-(1-4C)«Iky1. (1- 
4C atLy-(2^cTalW^ hydroxy-(2^C)aJkyiarnino.(1-lC)alky*. (I^C^tkcxy^C^afnino- 

<1-4C)alkyt. halogeno-<2-4C)alkoxy. hydroxy-<2-4C)aikoxy, (2^C)aJkanoy1ox y .(2^C)alkoxy • <^C)atoxy-<2- 
4C)allLy;aminc.^^ 

kanovtoxy hydroxy-<2-4C)alkanoyloxy. (1 -4C)alkoxy-<2-4C)aJkanoy1oxy. phanyK1-4C)aIkoxy, ha*ooeno-(2. 
4C)J^i^^x^2^C)atkyiBmino. (2^C)aIkanoyloxy-<2^C)aJkylamino. (1^C)alkoxy-(2^)alk y iam»- 
no. amino-(2-4C)alky1amlno. (1-4C)alkylaniin<H2-4C)aikylamino. dHO^CJalkyqam^^ 
4C)alkanoy1arnino. (1^C)alkoxycart)onylarnino. benzamkJo. ^phenylurtwJo. hak>geno^2^C)a^anoytamino. hy- 
droxW2-4C)alkar*y1amino or <1^)alkoxy-<2-4C^noylamto. and wherein said benzamido substtuent or any 
phenyl group in a R' aubstttuent may optionally bear one or two halogeno. <1-4C)alky1 or <1-4C)a*oxy sub- 

andQia a 9- or 10-membered bicydic heterocyclic moiety, or a hydrogenated derivative thereof, containing 
one or two nitrogen heteroatoms and optionally containing a further heteroatom selected from njtio^. oxy- 
oen and sulphur, or Q is a 9- or 10-rnembered bicydic aryl moiety, or a hydrogenated derivative thereof, which 
heterocyclic or aryl moiety, or hydrogenated derivatives thereof, may opt tonally bear one or ^ ^ltuents 
sde^rom halogeno. hydroxy, oxo. amino, nitro. carbamoyl. <1-4C)aIkyl, (1^C>altoxy^C)^a*iiino, 
d i.r(l-4C)alkyf]amino and (2-4C)aJkanoylamino; or a pharmaceuticaJly-accep table salt thereof. 

According to a further aspect of the invention there is provided a qulnazdlne derivative of the formula I 

as defined hereinbefore.wberein in addition R^may be hydrogen, halogeno or nitro; and 

wherein in addition the optional one or two subetituents on Q may be selected from carboxy and (1-4C)alkox- 

ycarbonyl; 

or a pharmaceuticaJly-acceptable salt thereof; 

except that 4-{4^uirmzoiinylamino)quinazoline is excluded. 

According to a further aspect of the invention there is provided a quinazoilne derivative of the formula 
as defined hereinbefore wherein in addition R* may be 2-oxopyrrolidin.l-yl or 2-oxopiperidin-1-yl; 
and wherein in addition the optional one or two subetituents on Q may be cyano; 
or a pharmaceuticaJly-acceptable salt thereof; 

except that 4-<4-quinazo«nytamlno)quinazoline ia excluded. 

In this specification the term •elkyT indudes both straight and branched chain alky! groups but references 
to individual alkyl groups such as -propyl- are specific for the straight chain version only. An analogous con- 
vention applies to other generic terms. _ 

The quinazolines of the formula I are unsubsUuted at the 2-poaitioq. This is specifically indicated in for- 
muta I by the hydrogen atom at the 2-pos*ion. It ia to be understood that the R 1 groups are located only on 
the benzo portion of the quinazdina ring. . 

Within the present invention it is to be understood that a quinazoline derivative of the formula I as defined 
herein may exhibit the phenomenon of tautomerism and that the chemical names within this specification rep- 
resent only one of the possible tautomeric forms. It is to be understood that the present Invention encompasses 
any tautomeric form which possesses anticancer activity and is not to be limited merely to any one tautomeric 
form which has been specified within the specification. n 

It is also to be understood that certain quinazolines of the formula I can exist in sorvated as weU as un- 
seated forms such as. for example, hydrated forms. It la to be understood that the invention encompasses 
aD such sorvated forms which possess anti-cancer activity. 
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Suitable values for the generic radicate referred to above include thoee set out below. 

A suitable value for R 1 when it is <1-4C)alky1 is. for xample. methyl, ethyl, propyl, toopropyl. butyl, »o butyl, 
sec-butyl or tert-butyl; when it is ( 1 -4C)aJkoxy is, for example, meth xy.eth xy. propoxy. isopropoxy or butoxy; 
when it is (1-4C}atky1amino is, for example, methylamino. ethylamin or propyl amino; when It is dt-((1-4C)ai- 
kyljemino is. for example, di methylamino. N-ethyl-N-methyiamino. diethylamin . N-methyl-N- propyl ami no or 
dipropylamin ; and when it is (1-4C)aJkylthk> ia, for example, methytthio. ethylthio or propytthio. 

Suitable values for each R 1 substituent which may be present n the quinazoline ring include, for example:- 



10 



13 



20 



25 



30 



for halogeno: 

for (l-3C)alkylenedioxy: 

for 4-(l-4C)alkyl- 
piperazln-l-yl: 

for halogeno- ( l-4C)alkyl : 



for hydroxy-(l-4C)alkyl: 



for (2-4C)alkanoyloxy-(l-4C)« 
alkyl: 



3S-— for-("l-*C)alkoxy-n-*C)alkyl: 



for cyano-(l-4C)alkyl: 



for amino-(l-4C)alkyl: 



48 for (l-4C)alkylaJifib-(l-4C)- 
alkyl: 



90 



fluoro f chloro and broao; 
nethylenedioxy, ethylenedioxy and 
propylenedioxyj 

4-aethylpiperazin-l-yl and 

4-ethylpiperazin-l-yl; 

f luoromethyl* chlorooethyl, 

broaoaethyl, dif luoromethyl, 

tr if luoromethyl* d 1 chlo rone thy 1» 

dlbroaoaethyl, 2-f luoroethyl, 

2-chloroothyl and 2-broaoethyl; 

hydroxymethyl, 1-hydroxyethyl, 

2- hydroxyethyl and 3-hydroxypropylj 

acetoxyaethyl, propionyloxyaethyl, 
butyryloxyaethyl, 2-acetoxyethyl and 

3- acetoxypropyl ; . 
aethoxyaethyl, ethoxyaethyl. 

1- methoxyethyl, 2-methoxyethyl f - 
~^-ethoxyethyl~aj^"3-met^ ; 

cyanoaethyl, 2-cyanoethyl and 
3-cyanopropyl; 
aainoaethyl, l-amlnoethyl v 

2- aainoethyl and 3*aalnopropyl$ 

aethylaolnonethyl, ethylaainomethyl, 
1 -methylanlnoethyl , 2 -methylamino - 
ethyl 9 2-ethylanlaoethyl and 

3- aethylaalnopropyl ; 
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13 



20 



23 



f r di-( (l-4C)alkyl!amino- 
(l-4C)alkyl: 



for piperidino-(l-4C)alkyl: 

for norpholino-(l-4C)alkyl: 

for piperazin-l-yl-(i-4C)alkyl: 

for 4-(l-4C)alkylpiperazin-l-yl- 
(l-4C)alkyl: 



for hydroxy-(2-4C)alkoxy- 
(l-4C)alkyl: 



for (l-4C)alkoxy-(2-4C)alkoxy- 
(i-4C)alkyl: 



for hydroxy- (2-4C)alkylamino- 
( 1 -4C)alkyli 



dinethylajainoraethyl, diethylanino- 
aethyl, l-diaethylaminoethyl f 

2- diaethylaainoethyl and 

3- diaethylaainopropyl; 
piperidinoaethyl and 2-piperidino- 
ethyl; 

aorpholinoaethyl and 2-aorpholino- 
ethyl; 

piperazin-l-ylnethyl and 2- 
( p iperaz in- 1 -yl ) ethyl j 

4- aethylpiperazin-l-yl»ethyl t 
4-ethylpiperazin- l-yl«ethyl , 

2- ( 4 -methylpiperaz in- 1 -y 1 ) ethyl and 
2-(4-ethylpiperazin-l-yl)ethyl; 

2-hydroxyethoxynethyl, 3-hydroxy- 
propoxymethyl, 2-(2-hydroxy- 
ethoxy) ethyl and 2-(3-hydroxy- 
propoxy) ethyl i 

2-methoxyethoxynethyl v 2-ethoxy- 
ethoxynethyl, 3-«ethoxypropoxy- 
methyl, 3-ethoxypropoxymethyl, 
2 - ( 2 -aethoxyethoxy) ethyl and 
2-(2-ethoxyethoxy)ethyl; 

2-hydroxyethylaninomethyl f 



43 



3-hydroxypropylarainoraethyl, 
2-(2-hydroxyethylamino)ethyl and 
2 - ( 3 -hydroxy p ropy 1 ami no ) ethyl ; 



so 
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for (l-4C)alkoxy-(2-4C)« 
alkylanino- ( 1-4C) alkyl : 



10 



13 



20 



35 



for halogeno-(2-4C)alkoxy: 



for hydroxy-(2-4C)alkoxy: 

for (2-4C)alkanoyloxy-(2-4C)- 
alkoxy: 



for (l-4C)alkoxy-(2-4C)alkoxy: ^ 



for amino-(2-4C)alkoxy: 

for (l-4C)alkylaaino-(2-4C)- 

alkoxy: 



for di-|(l-4C)alkylJanino- 
(2-4C)alkoxy: 



50 



for (2-4C)alkanoyloxy: 

for hydroxy-(2-4C)alkanoyloxy: 



2-neth xyethylaiainoaethyl , 

2- eth xyethy Ian loose thyl» 

3- «ethoxypropylaainoiiethyl, 
2-(2-»ethoxyethylanino)ethyl and 
2 - ( 2-ethoxyethyla»lno ) ethyl ; 
2-f luoroethoxy, 2-chloroethoxy, 

2- bronoethoxy, 3-f luoropropoxy and 

3- chloropropoxy; 

2-hydroxyethoxy, 3-hydroxypropoxy 
and 4-hydroxybutoxyi 

2- acetoxyethoxy, 2-propionyloxy- 
ethoxy, 2-butyryloxyethoxy and 

3- acetoxypropoxy; 

, 2-methoxyethoxy, 2-etnoxyethoxy, 
3-nethoxypropoxy and 
4 -me thoxy but oxy ; 

2-aainoethoxy and 3-aminopropoxy; 

2- methylaalnoechoxy, 2 -ethyl - 
anlnoethoxy, 2-propylaninoethoxy , 

3- nethylaninopropoxy and _ * 
3-ethylamlnopropoxy; 

2-dl»ethylaninoethoxy 9 
2-(N-ethyl-N-Bethyl)ethoxy, 
2-diethylaainoe thoxy, 

2- dlpropylanlnoethoxy, 

3- di»ethylaninopropoxy and 
3-diethylaminopropoxy; 
ace t oxy, propionyloxy and 
butyryloxy; 

2- hydroxyacetoxy, 

3- hydroxypropionyloxy and 

4- hydroxybutyryloxyj 
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f r (l-4C)alkoxy-(2-4C)- 
alkanoyloxy: 

5 

for phenyl- < l-4C)alkoxy: 
10 for halogeno-<2-4C)alkyla»ino 

15 

for hydroxy- (2-4C)alkylai»ino: 

20 

for (2-4C)alkanoyloxy- 
(2-4C)alkylaaino: 

25 

for (l-4C)alkoxy-(2-4C)alkyl- 
30 amino: 

35 

for amino- (2-4C)alkylanino: 

for (l-4C)alkylamino* 
40 (2-4C)alkylaartno: 

45 



2- «ethoxyacetoxy, 2-ethoxyacetoxy 
and 3-aethoxypropionyloxy; 
benzyloxy f 2-phenylethoxy and 

3- phenylpropoxy; 
2-fluoroethylamlno f 
2-chloroethylaalno, 

2- bromoethylauino , 

3- f luoropropylaxiino and 
3-chloropropylaaino; 

2- hydroxyethylaalno » 

3- hydroxypropylaiilno and 

4- hydroxybutylanino; 

2 -acetoxyethylanino , 
2-propionyloxyethylanino, 

2- butyryloxyethylamino and 

3- acetoxypropylanino; 

2 -nechoxyethylanino ♦ 

2- ethoxyethylaalno, 

3- nethoxypropylanino and 

3- ethoxypropylaalno; 
2-aninoethylanlno, 3 -an i nop ropy 1- 
anlno and 4-amlnoburylaalno; 

2-nethylaninoethyla»ino f 2 -ethyl - 
anlnoethylaaino , 2 -propyl an 1 no - 
ethylanlno, 3-methylaminopropyl- 
anino* 3-ethylaninopropylanlno and 

4- aethylaj*inobutylanino ; 
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for di-((i-4C)alkyliaiiino- 
(2-4C)alkylamin : 



for <2-4C)alkanoylaaino: 



for (l-4C)alkoxycarbonyla»ino: 



for halogeno-(2-4C)alkanoylanlno: 



for hydroxy- <2-4C)alkanoylanino: 



for <l-4C)alkoxy-(2-4C)- 
alkanoylaaino: 



2-dtmethylaninoethylamino, 

2 - ( N-ethyl-N-aethy laain ) ethylaalno , 
2 -dlethylaainoechylanlno » 

2 -dlpropylanlnoe thylanino v 

3- diaethylaainopropylaaino, 

3- diethylaainopropylaaino and 

4- diaethylaainobutylaaino; 
acetaaldo, proplonanldo and 
butyraaldo; 

nethoxycarbonylanilno, ethoxy- 
carbonylaaino and propoxy- 
carbonylamlno; 

2- chloroacetanido, 2-broaoacetaaido, 

3- chloroproplonaaldo and 3-broao- 
propionaaido; 

2-hydroxyaceta«ido f 3-hydroxy- 
propionamldo and 

4- hydroxybutyraaido; and 

2- aethoxyacetaialdo, 2-etboxy- 
acetaaldo, 2-propoxyacetanldo, 

3- methoxypropionaaido, 

3- ethoxypropionaaido and 

4 - ae thoxybutyraaido . 



Whan R 1 « <1-3C)alkylenedioxy the oxygen atoms of each such group occupy adjacent posHiona on the 

qUif tu^We rt Suee for the substltuenta which may be preeent on the phenyl ring when R' la benzamldo. on 

a Ri eubatltuent which contain* a phenyl group, or on Q mdude, for example:. 

for halogeno: fhioro, chloro and bromo; 

for <1-4C>alkyt methyl, ethyl and propyl; 

for <1-4C)afkoxy: methoxy, ethoxy and propoxy. 

for (1-4C)alkytemlno: methylamino, ethylamino and propylamino; 

for dK(1-4C)aJkyflamino- dimethylamino. N-ethyl-N-rnethylamino and diethytamino; 

for (2-4C)aikanoy(am«no: acetamklo. proptonamklo and butyramido; and 

for MUC^aJkoxvcarbonyl: methoxycarbonyl. ethoxycaibonyl and tert-butoxycarbonyl. 

ilu^^e^Q when it ia 9- or 10-membered bteyclic heterocyclic moiety, or a hydrc^enated der. 
ivatlve thereof, containing one or two nitrogen heteroatome and ^ I y coding a f ^^^^^ 
(acted from nitrogen, oxygen and sulphur ia. for example, a benzo-f used heterocyclic moiety, or a "^enated 
Mo* indolinyl. iaoindoly.. iaoindoliny*. indolizin* '^^^^J^ 
1H-benzimidazolyU 1H-lndazolyl. 2.3^ihydn>1H:indazoly4. benzoxazofyl. 2 -«*y^^^* J 
zo(cSox^^^ 2.«ihydrober^olieoxazo.yl. benzothlazdyl. ^"j^^^^ 

be^o^^ 2.Wihydroberao^ IH-ben^otriazoKH. benzo(cJfura- 
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zanyl, benz [cI2.1.3)thiadiaz tyl. benzofdH1.2.3)oxadiazoly1. benzofdH1.2.3)thiadtazolyl. quinolyl. 1,2-dihy- 
droquinolinyl. 1.2.3.4-tetrahydroquinolinyl, taoquinotyl, 1.2.3.4-tetrahydroisoquinolinyl. cinnolinyl, quinazolinyl. 
quinoxalinyl, phthaiazinyl, 4H-1.4-benzoxazinyl, 2,3-dihydro^4H-1.4-benzoxazinyt. 4H-1,4~benzothiaziny1 or 
2.3-dlhydro-4H-1 ,4-benzothiazinyl. 
3 The heterocydic moiety may be attached through any availabl position including from either of the two 

rings of th bicycfic heterocyclic moiety. Th heterocydic moiety may bear a suitable substituent such as a 
(1-4C)aJky1 substituent on an available nitrogen atom. When the heterocyclic moiety is a hydrogenated der- 
ivative, the hydrogenated heterocyclic moiety may bear a suitable substituent such as an oxo substituent on 
an available carbon atom. 

w A suitable value for Q when it is a 9- or 10-membered bicyclic aryl moiety, or a hydrogenated derivative 

thereof, is, for example, indenyl, indanyl, naphthyi. 1,2-dihydronaphthyl or 1,2,3,4-tetrahydronaphthyt. The bi- 
cydic aryt moiety may be attached through any available position induding from either of the two rings. Th 
bicydic aryl moiety may bear a suitable substituent on either of the two rings. When the bicydic aryl moiety 
is a hydrogenated derivative, the hydrogenated ring may bear a suitable substituent such as an oxo substituent 

15 on an available saturated carbon atom. 

A suitable pharmeceutically- acceptable salt of a quinazoline derivative of the invention is. for example, 
an acid-add Kion salt of a quinazoline derivative of the invention which is sufficiently basic, for example, an 
acid-addition salt with, for example, an inorganic or organic acid, for example hydrochloric hydro bromic, sul- 
phuric, phosphoric, trifluoroacetic, citric or maleic acid. In addition a suitable prtarmaceuticaJly-acceptabte salt 

20 of a quinazoline derivative of the invention which is sufficiently acidic is an alkali metal salt, for example a so- 
dium or potassium salt, an alkaline earth metal salt, for example a calcium or magnesium salt an ammo n rum 
salt or a salt with an organic base which affords a physiologically-acceptable cation, for example a salt with 
met hyt amine, dimethyfamine, trimethytamine. plperidine, morphoilne or tris-(2-hydroxyethy1)amine. 

Particular novel compounds of the invention indude. for example, quinazoline derivatives of th formula 

25 I, or pharrrtaceuticaJiy-acceptabJe salts thereof? wherein:* 

(a) m is 1 or 2 and each R< m independently hydroxy. <1-4C)aJtcyl. (1-4C)alkoxy or (1-3C)aJky1 nedioxy; 
and Q has any of the meanings defined hereinbefore or in this section relating to particular novel com- 
pounds of the invention; 

(b) m is 1 or 2 and each R' is independently hydroxy, amino. (1-4C)aJkyl, (1-4C)aJkoxy. (1-3C)aikylene- 
30 dioxy. haJogeno-<1-4C)alky1. (1-4C)aikylamino-(1-4C)alkyl. dH(1-4C)alkyf]amino-<1-4C)aIkyl. piperidlno- 

(1-4C)alky1, rnorpholino-(1-4C)aBcyl. piperazin- 1 -yl-<1 -4C)alkyl t hydroxy-<2-4C)alkoxy. (1-4C)aJkoxy-<2- 
4C)alkoxy, (1-4C)alkytamino-<2-4C)ajkoxy, dK(1-4C)affcyl]amino-(2^4C)afkoxy, hydroxy-(2-4C)aDcyfami- 
no. (1-4C)alkoxy-(2-4C)alky1amlno, (1 -4C)aJkylamino-<2-4C)aJkylamlno, dK(1-4C)alkyQamino-<2-4C)al- 
kylamino, (2-4C)aJkanoy1 amino, hydroxy-(2-4C)aJkanoytamlno or (1-4C)afcoxy-(2-4C)afcarx>ytam<no; and— 
is Q has any of the meanings defined hereinbefore or in this section relating to particular novel compounds 

of the invention; 

(c) m is 1 or 2 and each R 1 is independently hydroxy, (1-4C)alkoxy ( (1-3Cjalkyt enedloxy. hydroxy*(2-4C)aJ- 
koxy. (1-4C)alkoxy-<2-4C)afkoxy or dH0^C)aJkyf)amino-(2-4C)aJkoxy; and Q has any of the meanings 
defined hereinbefore or in this section relating to particular novel compounds of the invention; 

40 (d) m is 1 or 2 and each R' is independently amino. hyoVoxy-(2-4C)alkylarnlno. ( 1 -4C)aikoxy-(2-4C)aJky- 

lamino, dK(1-4C)a&yr]arnino-(2-4C)afky1amino, (2-4C)aJkanoylamino. hydroxy >(2-4C)alkanoylarnino or 
(1-4C)al(OXY-<2-4€)a&artoy1arnino; and Q has any of the meanings defined hereinbefore or in this section 
relating to particular novel compounds of the invention; 

(e) m is 1 . 2 or 3 and each R 1 la Independently hydroxy, amino, ureido. hydroxy amino, trifhxxornethoxy, 
45 <1-4C)afcyf. (1-4C)aJkoxy. <1-3C)alky1enedioxy, (1-4C)ancyf amino, dK(1-4C)alkyf]amino. piperidlno, mor- 

phollno, piperazin-1-yl, 4-( 1 -4C)alkylptperBzin- 1 -yl. (1-4C)atkytthio, halogeno-<1-4C)alky1. (1-4C)alkoxy- 
<1-4C)alky1, cyano-(1-4C)aJky1. (1-4C)alkylamino-(1-4C)aBcy1, di-[{1^C)aikyf)amino-<1-4C)aJkyl. piperidi- 
no-<1-4C)a]kyl. morpholino-(1-4C)aBcyt. piperazin-1-yH1-4C)alky1, hydroxy-(2-4C)alkoxy-<1-4C)allcyt. (1- 
4C)aikoxy-<2-4C)8Jkoxy-<1-4C)alky1, halogeno-(2-4C)alkoxy, hydroxy-(2-4C)alkoxy, (1-4C)alkoxy-<2- 
50 4C)alkoxy, (1-4C)alkylamino-(2-4C)alkoxy. dH(1-4C)alky1)amino-(2-4C)aO<oxy. (1-4C)alkoxy-(2-4C>aJka> 

noyloxy. phenyl-(1-4C)alkoxy. hydroxy-(2-4C)aJky1amino, (1-4C)aJkoxy-<2-4C)al kylamino, (1-4C)afcytarn*. 
no-<2-4C)alkyiamino, dK<1 -4C)aJkyf]amino-<2-4C)aJkylamino ( (2-4C)afcanoy1amino. benzamido, 3-phe- 
nytureido. halogeno-(2-4C)alkanoylamino, hydroxy-<2-4C)alkanoy1amino or (1-4C)alkoxy-(2-4C)aikanoy* 
lamino; and Q has any of the meanings defined hereinbefore or in this section relating to particular nov I 
55 compounds of the invention; 

(0 m is 1 or 2 and each R' is independently hydroxy, amino, ureido. trifluorornethoxy. (1-4C)aJky1, (1-4C)aJ- 
koxy, (1-3C)alkylenedioxy v (1-4C)aJkytamino. di-((1-4C)aJkyl]amino, piperidino. morphofino. (1-4C)alkytth- 
io. haJogeno-(1-4C)alky1. cyano-<1-4C)aJky1, halogeno-(2-4C)aIkoxy, hydroxy-<2-4C)a!koxy. (1-4C)aJkoxy- 
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r2-»Ctalk xy <1-»C)a!koxy-<2-»C)alkan ytoxy. phenyl-<1-»C)alkoxy. (1^C)alkoxy-(2-»C).lky.«n.« l o (2- 
hal£enM2^C>alk.noy.amino. 3-phenytureido or (1-4C)alk xy^C)a karwy1jm.no: 
.ndThT.aC^ par«K,lar novel conv 

^^2 SJZSTr* ■• independent* hydroxy, amino, halog.no. nitro. <1-4C)a.ko>ry. (I-****; 
(fl)m»10f2a^8cnR » p- ^ 0 . pyrrcWin-l-yt. piperidin .morpholino. p(perazJr»-1-yl.*- 
^^iSSJTS M^Sihto.^ hatoflano-(2-4C)alkanoy1amino; and Q 

!m Qta. n !?or 10-membered benzo-f ,»ed heterocydic moiety, or . hydrogenated dertvat ^ .heraoTcc^ 
(h) Q ia a 9- . „ atom , and optional* containing a further hateroatom selected from m- 

taining one or two nrtrogenl ^"JJJ^J ^ may bear one or two substltuents a* 

4?,?^^ ( 2 Uc)aik."oy1^no; and m and R' have -ny oj the mean infl . def med hara,nbafora 
- U*-« trr^^S^; «^c^n,o,c lb0 «z^. benzo,*,.*, 

^ °5£5 1 ShSzol* XSnoJf tooqSyl. drwMnyl. quinazoHp-y. orquinoxalinyt. which heterocyd* 
benzo(c]l2, 1 ■ 3 ^* dLa2 ^', «^ twoYubatltuent • .elected from halogano. hydroxy. (1-4C)alkyl and (1- 
moiety may opttonaDy bear one or two suMmu«miw^ ' ' llon re ^ tlna to m,. 

4C)alkoxy; and m and R 1 have any of the meanings defined hereinbefore or in thia aectton relating » par 

^ T^.TSSollnT 2 tX^IH-benzJn-dazo.yl. 2.^dihvdro-1H-indazo ( y1. 2.Vdihyoroben- 
® < ^T?SS^^ ZWihydrobenzoCOothUaoly.. 1* 

dihydroqu.nollnyl. l ' ^ hla2in¥ , which hydrogenated heterocydlc moiety may opttonaty 
T^^Z^^T^^ haJrlrfor. or ,n th* eectfcn re.a,* 8 to p^ar nov* cx>nv 

~y *Yhe mining. dMIned hereinbefore or in thb aectton r-athg to partio-ar nove. com- 

Sf^i^^an^o?! 2 3 4-tetrahydron.phthyl which may optionally bear one or two aub*«uenta 
0> d-^koxy; end m and R 1 have any of themaan- 

£^££SZZ£%1* action Z^^™*™^ " 
wherein m la 1. 2 or 3 ana ■» Jl M hvl 0 nedtoxy. methytamino. ethylamlno. dlmethytamlno. die- 

a^TST^*^^ I-™--* fcmzothtazo*. 1 ^ benzoin^ ben- 

and Q ia Indoiyi. 1 ^ t ^ r T^ ~ ouinoivl leoquinolyl, dnnolinyt. quinazolinyt. quinoxallnyl. IndenyU 
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ethyl, methoxy. eth xy, methylamino. dimethyl ami no. ecetamido, methoxycarbonyt and ethoxycarbonyl; 
or a pharmacautteally-acceptable salt thereof. 

A further preferred compound of the invention is a quinazoiine derivative of the formula I 
wherein (R 1 ),,, ia 6-hydroxy. 7-hydroxy. 6,7-dihydroxy. 6-emino. 7 -ami no. 6-methyl amino, 6-dimethyl amino. 6- 
piperidino. 7-piperidino. 6-mocphoiino. 7-morpholino. 6-meth xy, 7 -methoxy, 6,7-di methoxy. 6.7-diethoxy. 6- 
hydroxy-7-methoxy, 6-amino- 7-methoxy. 6-amino-7-fnethylamino. 6-metr»xy-7-ia<>propoxy. 6.7-methylene- 
dioxy 6 7-ethylenedioxy. 6-methoxymethyl. 6-cyanomethyl. 6-<2-methoxyethoxymethyt). 7-<2-hydroxye- 
thoxy>-6^methoxy, 6J-di-<2-hydroxyetboxy), 6-<2-methoxyethoxy). 6-met hoxy-7-<2-met hoxyethoxy). 6.7-di- 
(2-methoxyethoxy). 7-<2-brcmoethoxy)-6-methoxy. 7- benzyl oxy-6- methoxy. 6-<2-methoxyethylarnino). 6- 
acetamkjo. 6-{2-chk>roacetamido) or 6-<2-methoxyacetamido); and 

Q is 5-indolyl. 6-indolyl. 1H-benzimidazol-5.yt. 1H-benzimidazol-6-yl t 1H-indazoi-5-y1. 1H-indazol-6-yl. 5-ben- 
zoxazolyl. 6-benzoxazolyl. 5-benzothiazolyl. 6-benzothiazolyl. 1H-benzotriazoi-5-yl. 1H-beruotnazol-6-yl. 
benzo{cI2 1 3]thiadiazol-4-y1. 5-quinolyl. 6-quinolyl. 7-quinolyl. 6-quinolyl, 5-iaoquinolyl. 6-isoquinolyl. 7-iso- 
quinolyl SMsoquinolyl. 6-cinnolinyl. 7-cinnolinyl, 5-quinazoiinyt, 6-quinazolinyt. 7-quinazolinyl. 6-quinazolinyl. 

5- quinoxalinyl. 6-quinoxalinyl or 7-quinoxalirryl. which may optionally bear one or two subatrtuenta aelected 
from fluoro. chloro. hydroxy, amino, methyl, methoxy. methylamino and acetamido; 

or Q is 4-indanyl, 5-indanyl. 1.2.3.4-tetrahydronaphth-5-yl, 1 .2.3.4-tetrahydronaphth-6-yl or 1.2,3.4-tetrahy- 
dronaphth-7-yl which may optional* bear one or two aubatituonta aelected from fluoro. chloro. hydroxy, 
amino, methyl, methoxy. methylamino and acetamkJo; or a pha/maceuticaly-acceptable salt thereof. 

A further preferred compound of the invention is a quinazoiine derivative of the formula I 
wherein (R 1 ). ia 6-hydroxy. 7-hydroxy. 6. 7-di hydroxy. 6-amino. 7-amino, 6-fluoro. 7-fIuoro. 6-chloro, 7-chloro. 

6- nitro 6-methoxy. 7-methoxy, 6.7-di methoxy. 6.7-diethoxy. 6-hydroxy-7.methoxy. 6.7-methylenedioxy. 6.7- 
ethylenedioxy. 6-methyl amino. 7-methyiamino. 6-ethyi amino. 6-di methylamino, 7-dimethytamino. 6-diethyla- 
mino 6-pyrrolidin-l-yl, 7-pyrrolldin-1-y1. 6-piperidino. 7-piperidino f 6-morpholino, 7-morpholino. 6-plperazin- 
1-yl V-piperazin-1-yt. 6-<4-methy1piperazjrv1-tf), 7-<4-methytpiperazin-1-y1). 6-methytthio. 7-methytthlo. 6- 
amino-7-methoxy. ^ ami no-7 -methyl amino, ^acetamido. 7-acetamido. 6-(2^hloroacetamido) or 7-<2-chlor- 
oacetamido)' and Q ia 4-, 5- or 6-lndoryl, 1H-berudrr*JazoJ-4-yl. 1H-benzimidazol-5-y1. 1H-benzJrrtdazol-6-yl. 
1H-indazoJ-4-yl, 1H-indazol-5-y1, 1K.indazoi-6.y1. 1 H-indazol-7-yl. 5- or 6-benzoxazolyl. 5- or 6-benzothiazo- 
IvTlH-benzotriazol-i-yt. 1H-benzoiriazoi-5-yl. 1H-beraotriazol-6-yl. befizofc»1.3lthiadiazol-4-y1. 2-. 3-. 4-. 
5." 6-~ 7 . or 6-quinoryt, 1-. 3-, 4-. 5-. 6-. 7- or 6-iaoquinolyl. 4-. 5-. 6-. 7- or 6-cinnollnyl. 5-. 6-. 7- or 6-qulnazoliny1 
-or 2-. V- or 6-quinoxalinyl. which may optionaly bear one or two eubatltuente aelected from fluoro. chloro. me- 
thyl, ethyl and methoxy; _ ^ , ^, . 
or Q is 4- or 5-indanyl, 1- or 2-naphthyi, 1. 2.3.4- tetrahydronaphth-5-yl or 1,2.3,4-tetrahydronaphth-6-y1. which 
may optionally bear one or two subatrtuenta aelected from fkioro. chloro. hydroxy, carboxy, methyl, methoxy 
and -rnetrioxycart><>rtyl:_o^^ thereof. ; _ _ 

A further preferred compound of the invention b a quinazoiine derivative of the formula I 
wherein (R<)„ is 6-hydroxy. 7-hydroxy. 6,7-dihydroxy. 6-amino. 7-amino. 6-fluoro. 7-fluoro. 6-chloro, 7-chtoro. 
6-nitro. 6-methoxy. 7-methoxy. 6.7-dimethoxy, 6.7-diethoxy. 6-hydroxy-7-methoxy. 6,7-rnethylenedioxy. 6.7- 
ethylenedioxy. 6-methylamlno, 7-methylamino. 6-ethylamino, 6-dirnethylarnlno. 7-dlrnethylamtno. e-diethyle- 
mino 6-pyrroJidln-1-yt, 7-pyrrolidin-1-y1. e-plperidlno, 7-piperidino. 6-moipholino, 7-rnorphollno, 6-plperazin- 
1-yl 7-piperazin-1-yl. 6-<4-methy1piperazin-1-y1). 7-<4-methy1piperazin-1-y1). 6-methytthio, 7-methytthto, 6- 
amino-7-rnethoxy, 6-amino-7-methy1amino. 6-acetamido, 7-acetamkto. M2-crttoroacetamido). 7-(2-chloro*> 
cetamido). 6-<2-oxopyrrolidlrt-1-yf) or 7-<2-oxopyrrolidln-1-yf); and 

Q to4- 5- or 6-lndolyt. 1^benzimidazo^4-yl, Ir^benzlrntdazd-S-yl. IH-bertzirr^ol^-yt. IfrlndazoM-yl. 
1H-indazol-5-yC 1H-indazoJ-e-yl, 1H-indazol-7-yi. 5- or 6-tenzoxazolyl. 5- or 6-benzothiazolyl, 1H-benzotria- 
zcJ-4-yl, IH-benzotriazoi-S-yl. IK-benzotriazol-6-yl. benzo|cIZ1.3JthiadlazoM-yt t benzo(cH2.1.3lthladiazol- 
5-yl 2-. 3-. 4-, 5-. 6-. 7- or 8-quinoryl, 1-. 3-. 4-. 5-. 6-. 7- or 6-iaoquinolyl. 4-. 5-. 6-, 7- or 6-cinnollnyt, 5-. 6-. 
7. or 8-quinazolinyl or 2*. 5- or 6-quinoxalinyl. which may optionally bear one or two subatrtuenta aelected from 
fluoro. chloro. methyl, ethyl, methoxy and cyano; 

or Q ia 4- or 5-indanyl. 1- or2-naphthyl. 1.2.3.4-tetrahydronaphth-5-ylor 1,2.3.4-tetrahydronaphth^-yl. which 
may optionally bear one or two subatrtuenta aelected from fluoro. chloro, hydroxy, carboxy. methyl, methoxy 
and methoxycarbonyl; or a priarmaceutically-acceptable aalt thereof. 

A further preferred compound of the Invention ia a quinazoiine derivative of the formula I 
wherein <R% is 6-amino. 6,7-dimethoxy. 6-piperidino or 6-acetamido; and Q b 5-fedoJyl. 1H-indazol-5-yl, 6- 
benzothiazolyl, 1H-benzotriazol-5-y1. benzo(cH2 f 1.3lthiadiazol-4-y1. S^uinolyl. 6-quinolyl. 8-quinoryt, 5-»oqul- 
noJyl or 5-quinoxalinyl; or a pharrriaoeuticaJly-acceptable aalt thereof. 

A further preferred compound of the invention is a quinazoiine derivative of the formula I 
wherein (R 1 )- is 6-amino. 7-fhjoro. 6-nKro. 6.7-dimethoxy. 6.7-methylenedioxy. 6-di methylamino. 6-pyrrolidin- 
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1-yJ. 6-piperidino, 7-piperazirvl-yl. 7-methyUhio, 6-acetamkk> or 6-(2-chloroacetamido); and Q is 4-. 5- or 6- 
indolyt. 1H-lndazol-4-y1. 1H-indazo*-5-yi. IH-irtdazoi-6-yl. 6-benzothlazotyt, 1H-benzotriazo1-4-y1. ben- 
zo(c][2.1,3)thiadiazol-4-y1. 2- f 3-. 5-. 6-. 7- or 8-quin ryi, 1-, 5- or 6-isoquinoiyi or 5-quin xaJinyl. which may 
optionally bear one or two substituents selected from methyl and meth xy; or a pharrrtaceutically-acceptabie 
salt thereof. 

A furth r preferred compound f the invention is a quinazoiine derivative of the formula I 
wherein (R*) m is 6-amino, 7-fluoro. 6-nitro. 6.7-dlmethoxy, 6,7-methylenedtoxy, 6-dimethylamino. 6-pyrrotidin- 
1-yl. 6-piperidino. 7-piperazin-1.y1, 7-methytthio. 6-acetamido, 6-<2-chloroac»tamido) or 2-oxopyrroJidin-1-y|; 
and Q is 4-. 5- or 6-indotyl, 1H-indazol-4-yi, 1H-indazoi-5-y1, 1K-indazoi-6-y1. 6-benzothiazotyi. 1H-benzotria- 
zol-4.yi f benzofcI2,1.3]thiadiazol-4-y1. ben2o(cir2.1.3Jthiadiazol-5-y1 f 2-, 5-. 7- or S-quinolyt. 1-. 5-ord- 
ieoquinoJyl or 5-qufcioxalinyl. which may opt tonally bear one or two substituents selected from methyl, methoxy 
and cyano; 

or a pha/maceutically-acceptable salt thereof. 

A further preferred compound of the invention ia a quinazoiine derivative of the formula I 
wherein {R*) m is 6- amino, 6,7-dimethoxy, 6-piperidino or 6-ecetamido; and Q la 4- or 5-indanyl or 1.2.3.4-tet- 
rahydronaphth-5-yl; 

or a pharmaceutlcaJly-acceptabte salt thereof. 

A further preferred compound of the invention ia a quinazoiine derivative of the formula I 
wherein (W) m is 6-amino. 6,7-dimethoxy, 6-piperidino or 6-acetamido; and Q Is 5-indanyi or 1 .2.3,4- tetrahy- 
dronaphth-5-yl; 

or a pnarrnaceuttcaJly-acceptabfe salt thereof. 

A specific preferred compound of the invention Is the following quinazoiine derivative of the formula l> 
6,7^imethoxy^<5-o>jirK>ly1amino)quinazoline t 
6,7^IrrMthoxy^(6-QAiinorytamlr)o)qulnazollne t 
6,7^lrrtethoxy^5-iaoqu^oly1amlno)quinazoline, 
6.7^imethoxy-4^5-lrKk)*y1aj^ 

6.7^lmethoxy^-((1H-indazoJ-5-y1)amino)quinazoline; 
4^6-benzothiazo^mino)-6,7^imethoxypuinazol^ or 
4-((benzo(cJ[2, 1 ,3)thiadiaid-4-y1)amino}-6,7-di methoxyquinazofine; 
or a pharmaceutteally-acceptable acid- addition salt thereof. 

A further specific preferred compound of the Invention is the following quinazoiine derivative of the for- 
mula l> 

&K2^Jc>roacetamkto>-4-(6^uinoJyla 

6,7-dimethoxy-4^8H^iinory1arriino>quinazoline t 

6,7-dlmethoxy~4-(6-ta^ir^ 

6.7-dlmethoxy-4-{3-o^intfytam^ 

6,7^imethoxy-4-(1H-indazol-6-y1amino>quinazoilne, 

— 6^d*methoxy-4-(4H Indazoi 4 yiamino)quinazoline; 

4-(1^indazoi-5-yiamlno)-e-(1 -pyrrol id inyi)quinazolir>e. 

6-dlmethy1aniinc-4-<5-irKk>^ 

4^5-ifxk>ry1amlno>^1-pyrrtf ^ or 

6.7-diniethojry^6-lndoi^amino^ 

or a pharmaoeuticafly-acceptable acid-addition salt thereof. 

A further specific preferred compound of the Invention is the following quinazoiine derivative of the for- 
m ulafc- 

6,7^imethoxy^5-irKjany1amjno)qulnazoline or 

6.7H*lrnethoxy^(1,2.3.4-tetrahydroru^ 

or a pharrnaceutically-acceptable ecid-addttlon salt thereof. 

A quinazoiine dertvative of the formula I, or a pharmaceutlcally-acceptable salt thereof, may be prepared 
by any process known to be applicable to the preparation of chemtcaBy^related compounds. Such processes, 
when used to prepare a quinazoiine derivative of the formula I. or a pharmaceuttcaOy-acceptable salt thereof, 
are provided as a further feature of the invention and are illustrated by the following representative examples 
in which, unless otherwise stated. R\m and Q have any of t he meanings defined hereinbefore for a quinazoiine 
derivative of the formula I. Necesaar" starting materials may be obtained by standard procedures of organic 
chemistry. The preparation of such * -ting materials is descrfeed within the accompanying non-limiting Ex- 
amples. Alternatively necessary star . tn.j materials are obtainable by analogous procedures to those iOustrated 
which are within the ordinary sklO o* an organic chemist 

(a) The reaction, conveniently in the presence of a suitable base, .tf a quinazoiine of the formula II 
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wherein Z is a displaceable group, with an amine of the formula H,N-Q. 

A •uUab.a displaceable group Z is. for example, a halogeno. alkoxy. aryloxy or su phonytoxy group, 
for e*Z*echloro. ^me.hoxy. phenoxy. methanesuiphonyioxy or ^^-^TJuSK' 

Asurtable base is for example, an organic amine baae such as. for example, pyridine. 2.Wuttdlne. 
coflid^ ^diXamTnopyrtdln.. tne.^ine. morphdlne. %^^™™" d ™JZ 
h«is a oiundec-7-ene or for example, an alkali or alkaline earth metal carbonate or hydroxide, for exam- 
SatiJmca^onate p^tsium carbonate, calcium carbonate, sodium hydroxide or po^km, hydrox- 
Se A^raSeW. liatt. base is. for example, an alkali metal or alkaline earth metal arr-de. for exampl 

an JS£Z oTtor S. a. rLhand. ethanol. isoprop.no. or ethyl aetata, a ^c^na.ed such 
« methylene chloride, chloroform or carbon tetrachloride, an ether sue* ""^V^"^^™' 
an aromatic solvent such aa toluene, or a dipolar aprotic solvent such as N.N-dimethytforrr*mde. KN- 
d^^acl^nide. N^ethyipyrrdidln-2-one or dime.hylaulphoxide. The reaction is »rrver£nOy c-rned 
ouTi a Watureln the range, for exampl.. 10 to 1S0-C. preferably* the range 20«o80-C 

TOeWwroline derivative of the formula I may be obtained from this process In the forrnofthe free 
base « aZnaXSy I may be obtained m the form of a «* with the acid of the formula H-Z whereinZ 
TeTZ ^.X Sir-d hereinbefore. When it is desired to obtain the free base rom the s*t, the salt 
maVbT ™atedwrth . suitable base as defined hereinbefore using a conventional procedure. 
WFoTtS prS^kl S tho~ compound, of th. formul. . wherein R 1 is amino, the «duct.on of . Ouh 

nazdine derivative of the formula I wherein R 1 Is nltro. 

The reduction may conveniently be carried out by any of the many P«><^™» 
formation The redudton may be carrrtod out for example, by the hydiogenatton of a solution oft he mm, 
ZZZZ* ^anTnXxvent'or d.iuen, a. defined hereinbefore In ^^^^^"^^ 
J*7 a palladium or platinum. A further suitable reducing agent Is for exampl.. « ^^"^T* 
aalctrv.Md iron (pwdveed bywashing iron powder with a dilute solution of an aod such ashydrochtooc 

-^^^^^f^^^''^ carried out by naming -mixture of^ nrtrocornp^nd 
and Vh. activated met* in • suitable solvent or diluent such a. • mature of water ami ^^J^ 

- ample, methanol or ethanol. to • temperature in the rang., for exampl.. 50 to 1S0-C. corrvemently «t or 

J^I^ oroduction of those compound, of the formul. I wherein R' Is (2-4C)a*Bnovlamino or eubstl- 

" '"I S£ a^ ^emT^ example, any agent known in ^*"<*«»°"ZXZ 
acyllCfor ex^anlcy. halld.. for exampl. r( 2 -* C ^ a ^^ e ^^ C ^ 
ide or bromide, conveniently In the presence of a suitable base, aa defined hare ^before, an •*» 
aXn^or mixed anhydride, for exampl. . <2-4C)aJkanoic add anhydride such "^^ ."hydrid or 
£22 anhydride forrned by th. reaction of an alkanoic add and i» £ 
ample a (1-4C)alkoxycarbonyl eWorld., in the presence of a suitable base as def ined^rainbefore. For 
^e production of thole compounds of the formula I wherein R< is uraido or 3-phenylurejdo a 
«. JTeoaiit is for exampl. a cyanate. for example an alkali metal cyanate such aa sodium cyanato or. 

phenyl i^cyanato. In genera, the acytaUon is carried out* at 
inert solvent or diluent as defined hereinbefore and at a temperature, m the range, for example. -30 to 
120*C. conveniently at or near ambient temperature. , .. 1L „ ^.i...wi m 

<d ^ the product kxi of those compounds of the formula I wherein W Is <1-4C)aJkoxy or substituted (1- 

enceofTs^iible base as defined hereinbefore, of a quinazdin. derivative of the formul. I wherem Ri » 
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h Cl7J.SS. ^ .xample. .ny .gent Known in the art for the a^.ton of hydroxy to 
alkoi^ TtatrtuL alk xy. or forth. .Ration of amin to alkylamino or »u*|Uuted «*y^~. for ax- 
or substitute alky, halide. for example a (1^»C)alkyl chloride. bromxJe or «djde or. sub- 
,^^1*0^^^ «». as def.ned here,nbefore. 

10 t 140°C conv nientty at or near ambient temperature. 

.)Fo!th. production of those compound, of the formula I wherein R 1 i. an ammo-.oxy- or^-.ub- 
sWute^TlJSkyt .ubstitu.nt.th. reaction, preferably in the presence of a .uit.bl.ba,. aadef .r*d here- 

■xac.abl. flroup as d.fined hereinbefore with an appropriate amine, alcohol or ^ n ««- 

Th.*.a^n is preferably carried out in a suitable inert solvent or diluent aa defined harembefore and 
- - .Jm^Turein H» range for example. 10 to 100-C. conveniently at or near amb*nt temperature. 
fn^7^ Lpou^s of th. formula .wherein R 1 to amino ^J**^ 

icLTkvlla^no pyrro<ic3in-1 -yl. piperidino. morphollno. piperazJn-1-yl. 4^C)aIkylp.perBzm.1-yt or (1- 
ic IS hto The rCton. conveniently in the presence of a .ultable ba« « defined ^inbMor. o^ a 
JJSI. derivative of the formula I wherein R 1 to a displace group a. defined here,nbefore wrth an 

8P ^«ac^aC2ab.y carried out in a ^itab,. ^« ^rv.« or dUu.n. a. d^ f^or. and 

. a ' ° !l, u _ in |h e rang, for .xampla. 10 to 180-C. convenlenUy in the range 100 to 1WC. 
T^tT^^^MPoJL of the formula . wherein Ri to 

Sr^^1 yt^e cydiMtion. conveniently In the p«~nca of a citable baa. a. defined r-rembafora. f 
r q ^oiine derivative of the formula I wherein R 1 to a h*<*erH2-4C)a *»*^*2+ ^ 

an Js an acid-addition aalt of a quinazollne derivative of the formula I, it may bo obtained, for "ample, by 
Z2£ of^^np^und with, (or example, a .u«ab>. aoduaing. convention- procedure. 

T££ hSr, the outline derivative defined in the present Invent* • I^^^Z 
acti^y which to believed to arise from the raptor tyro.*. W ^^^2<i SiZZ^ 
nm(Wt u. —V ka assessed, for example, using one or more of the procedures set out oetow> 
P T) ^ in^rTa^w^ch determine, the ability of a test compound to lnhR>* the en^ne "~*»«™» 
Lnwrfeptor tyrosine Idna.. waa obtained In partially puriftod form from A-431 
£ZTn vu^nJn^a) by procedure, related to those <*~rib^ by Carpenter y, 
W9 254. 4884. Cohen at J.BIol.Crwm. 1982. 257. 1523 and by Braunetal,. J. Biol. Cham.. 1984. _ 



— aS\ cell, were grown to confluence using Wbecco". modified Eagle's medium <^E^ fining 
5% fetal cart serum (FCS). The obtained cell. war. homogenised in a hypotonic borate/EDTA buffer atpH 

at 25 000 g IbrSO minutes at (M'C. Th. pelleted material waa su.pended In 30 mMHepes buffer at pH 
?4 confining 5% glycerol. 4 mM benzamid™ and 1% Triton X-1M «lrredfor 1 h^r^^ , ^ 
centrlfugedat 100.000 g for 1 hour at C-4-C. The supernatant oontwning aolubiliart reoaptor tyrosine 

^or^P^-K St^zym. action so obtained was a*ed ». <^ £» * lZZ 

ture oTl 50 nSmTpe. buffer - pH 7.4. 500 uM sodium orthovanadate. 0.1 % Tr«c^X-100. 

200 J water. 80 ul of 25 mM OTT and 80ul of a mixture of 12.5 mM manganese cNoride. 125mMmag- 

. !Vj Hi.tni.ri M itr There was thus obtained th. teat enzyme solution. 

T^^-o^nS^ (DMSO) to g)y e a 50 mM aoMton -hi* 

waa dU^ed^^^M Hepe, buffer containing 0.1% Triton X-100. 10% giycerol and 10% DM SO to give 

Were ,SJ;TP (3000 CirmM. 250 uCI) was diluted to a volume of 2 ml by the addition of a ^^ AT P 
dOO^M) i!T distilled water. An equal vdume of a 4 mgAnl - ,u >7 ^'^ p ; W „« ^^^^^ 
AJa^5lu-Tyr-Ala-Ala-Arfl-Gly In a mixture of 40 mM Hepes buff* at pH 7.4. 0.1% Triton X-100 and 10% 

1" SnJound/EGF mixture solution (5 uJ) waa added to th. tart enzyme aolutlc^ (10 ufl 
th. nZZ w^ncubated at f>4-C for 30 minute Th. ATP /peptide mlxtur. (10 was added. nd t^ 
mixture waa incubated at 25-C for 10 minute.. The phosphorylation reaction was terminated by th. ad- 
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ditton of 5% trichloroacetic acid (40 ^) and bovine serum albumin (BSA; 1 mg/mJ, 5 uJ). Tha mature was 
allowed t stand at 4*C for 30 minutes and then centrifuged. An aliquot (40 m0 of th supernatant was 
placed ont a strip of Whatman p 81 phosphoceiluloae paper. The strip was washed in 75 mM phosphoric 
acid (4 x 10 ml) and bl tted dry. Radioactivity present in the filter paper was measured using a liquid scin- 
tillation counter (Sequenc A). The reaction sequence was repeated in the absence of the EGF (Sequence 
B) and again in the absence of the teat compound (Sequence C). 
Receptor tyrosine kinase inhibition was calculated as follows:* 

% Inhibition » 1 °°c JV B)x1 °° 
The extent of inhibition was then determined at a range of concentrations of test compound to give 
an ICso value. 

(b) An in vitro assay which determines the ability of a teat compound to inhibit the growth of the human 
na so- pharyngeal cancer ceil line KB. 

KB cells were seeded into wells at a density of 1 x 1 0* - 1 .5 x 1 0* cells per wel and grown for 24 hours 
in DMEM supplemented with 5% FCS (charcoal-stripped). Cell growth was determined after incubation 
for 3 days by the extent of metabolism of MTT tetrazollum dye to furnish a bluish colour. Cell growth was 
then determined in the presence of EGF (10 ng/ml) or in the presence of EGF (10 ng/ml) and a teat com- 
pound at a range of concentrations. An ICm value could then be calculated. 

(c) An in vivo assay in a group of male rats which determines the ability of a test compound (usually ad- 
ministered'oraJly as a ball-mifled suspension in 0.5% porysorbate) to inhibit the stimulation of liver hepa- 
tocyte growth caused by the administration of the growth factor TGFa (400 ug/kg aubcutaneousty. usually 
doaed twice. 3 and 7 hours respectively after the administration of the teat compound). 

In a control group of rats, the administration of TGFo causes on average a Mold stimulation of liver hep- 
atocyte growth. 

Cell-growth in the control and test animals Is determined as follows: - 

On the morning of the day after the dosing of t he test compound (or 0.5% polyeorbate in the control group), 
the animals are dosed with bromodeoxyuridine (BrdU; 100 mg/kg intra peritoneally). The animals are Wiled four 
hours later and the livers are excised. Slices are cut from each liver and the uptake of BrdU is determined by 
a conventional imrnunohistochemical technique similar to that described on pages 267 and 268 of an article 
by Goldsworthy et al. in Chemically Induced Cell Proliferation: Implications for Risk Assessment Wlley-Usa 
Inc.. 1991. pages 253-284. Further tests were carried out using a range of doses of the test compounds to 
allow the calculation of an approximate ED M value for the Inhibition of liver hepatocyte proliferation as deter- 
mined by inhibition of the uptake of BrdU. 

Although the pharmacological properties of the compounds of the formula I vary wrthstn^ursJ change 
as expected, in general activity possess ed by co mpounds of the formula I may be demonstrated at the fol- 
lowing concentrations or doses in one or more of ttleabove Tests (a), (b) and (c):- 

Teatta)^ ICg i n tha ran ge, f or example. 0.0005-1 uM; — — 

Test (b)> ICso in the range, for example. 0.01-10 uM. 

Teat (c):- ED*) in tha range, for example. 1-100 mg/kg. 

Thus; toy way of example, the compoufKl 8.7-dlm^^ 
uM in Teat (a), an ICso of 1 .8 uW In Test <*>) and an ED » <* •PP*©*'™^ 2 mg/kg in Test (c); the compound 
8,7^lniethoxy-4^5-indoiy1ainino)quina20llne haa an IC*, of 0.001 uM in Teat (a), an IC* of 0.4 uM In Teat (b) 
and an ED* in the range 1 to 5 mg/kg in Test (c); and the compound 6 i 7-dirnethoxy-4-(5^ndarrylainino)c^ 
nazoline has an IC^Pf 0..14 uM in Test ( a), an IC« of 0.65 uMinTesUb) and anED,q > In i the^ranga 1 to 5 mg/kg 

in Test <c). . 

According to a further aspect of the invention there is provided a pharmaceutical composition which com- 
prises a quinazoline derivative of the formula I, or a pharmaceuticaBy-acceptable salt thereof, as defined here- 
inbefore In association with a pharrnaceutteairy-acceptabte diluent or carrier. 

The composition may be in a form suitable for oral administration, for example as a tablet or capsul . for 
parenteral injection (including intraveous. subcutaneoua. intramuscular, intravascular or infusion) as a sterile 
solution, suspension or emulsion, for topical administration as an ointment or cream or for rectal administration 
as a suppository. 

In general the above compositions may be prepared in a conventional manner using conventional 
pients. 

The quinazoline wifl normally be administered to a warm-blooded animal at a unit dose within the range 
5-5000 mg per square meter body area of the animal. I.e. approximately 0.1-100 mg/kg. and this normally pro- 
vides a therapeutteally-effective dose. A unit dose form such as a tablet or capsule will usually contain, for 
example 1-250 mg of active ingredient Preferably a daily dose in the range of 1-50 mg/kg is employed. How- 
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ever tha daily do- will necessarily be var*d depending upon th host treated, the particular route adrrun- 
Oration, and the seventy of th. innes. being treated. Accordingly the opt.mum doaaga may be d termmed 

^ 'ScXT.TSE SS^CSoo .her. i. Proved a quince derive,* of th 
toJ^Zu^VJZ^Z use InTmethod of tr.atm.nt of th. human or anim* body by therapy 
Wa Lv. n^VounT.hat the compound, of th. pr— nt invention poaaeas ant^ancer pr par tie. which 
ara bdtoved to^s^rom their raptor tyroaina kinase inhibitory activity. Accordingly the c«npound. «rf the 
ZSnZt"™^^** to be usaf uUn the treatment of diseases or media- condition. med«»d alone 
oToit bythre^me^eptor tyroaina kinaaa. i... the compound, may be used to produce a receptor tyr- 
S^Z^tl^^Z * a wTm-blooded anirr-l need of such treatment Thu. the mpoun* of 
£ ^.TaWS provide a method for treating the proliferation of malignant cell, charactered by inh.b- 
tyroaina kina... i.e. the compound, may be uaexl to produce an arrti-pro..farat,v. 
JS^^H^ZZ or to pariby the inhibition of the enzyme receptor tyrosine Mm... Acoord^ty th. com- 
prete^l Thvmion are expect to be u«ful In the treatment of career by provW.ng an ant. 
^[ftrafh.^feXp^tlcular.y in the treatment of receptor tyrosine kinase .en,., Ive cancer, such as cancer, 
of tha breast luno. colon, rectum, stomach, prostate, bladder, pancreas and ovary. 

aspect of the invention there » provide th. uae of a W^^f^*****? 
formula I orTpCrr-ceu.taaSy^cc.ptab.e salt thereof, aa defined here^ore .n the mantrfac^e f a med- 
icament for useTthe products of an anticancer effect in aj ^^T^^ "J .^Ludna an 
According to a further feature of thia aspect of tha invention there » provided a methodfor prtxJuongan 
antJca^erVffect in a warm-blooded animal, such .. man. m need of such treatment which c^pme. ad- 
SXLn, * .aid .mm- an effective amount of a ouir-zoHna derivative » ^^'•"Vo^Ltar 
Aa stated above the size of the dose required for the therapeutic or prophylactic treatment of • P^ t ^ ar 
cancer % ZSZZitf be varied depending on the host treated, tha route of adn^-tration and the -verity 
» Z1Z>1>. A unit dose in tha range, for ax-mpia. 1-100 mo/kg. prrferably 1-50 mo/kg . en- 

""^e anticancer treatment defined hereinbefore may be applied - • «** therapy or may Irrvoh, . h ad- 
dHkTto !he quinazollne derivative of the invention, one or more other antMumour .ubstencee, for example 
fhoee **ZZl from, for example, mitotic inhibitor., for example vinblastine: ss^atingacer^for exarnp. 
30 £LZ «^toopteT* end cyXhoaphamide; antimetabolite., for example S-fluoreuradl. cytcemjj srablno. 

nyXyurea. or. fcT^np... one of the prefer^ ^^^^^^^J^ 
plication r£z3M62 such aa ^^3.^' h ^ 2 ^'^.^^ 

^enoylVL-fllutamie acid: intercalating antibiotic, for example adnamycln and Wec<Tiyd^en^>ei^for exam- 
pla .Sp^na^*^^ inhlNtors.fbr.xarr^etopowde; biological re.pon^rr^lfler.. forexarnpl. 

M ■^^Z.nS^^or a-rhpi. .ntioestrogena ^J\^^J^^^^~ 
antiandrooens auch a. CASODEX (4--cyarK>-3-(4-fluoropr«ny1sulphonylV2-hydroxy-2-^ 
™thM%^*m* Such conjoint treatment may be achieved by weyofJ!^.i^^ or 
SSI component, of theUtment ^^J^"**™ dtlrl he^ 

i. provided a pharmaceutical product comprising a quinazollne derivative of the formU. I " def^herein- 

<o oXs\nd an addition* antMumoor substance as defined hereinbefore for **°^%^J^™£r 
A. stated above the qulr-zoHn. derivative defined in th^pre*ent 
aoem. which property la believed to ariae f rem its receptor tyrosine kinase inhibitory properties. Suchaqui- 
nSnTd^T^th. Invention i. expected to pees-, -wide range of ^^^^^ 
tyrcelrieJOnssMha^ 

«5 colon, rectal, stomach, prostate, bladder, pancreas and ovarian cancer. . nue it Is expected 

dtTative of the irrventkTwiU do*— ant*»ncer -cUvtty sg.lr*t these ^^J-***^*^?*^ 
that a quinazollne of the present invention will poaaes. sctMty .gain., a ^^^^^^ 
Hgnandea and solid tumours such aa carcinomas and aarcomaa in tiaauea auch aa tha Hver. kidney, prostate 

so Tha invention will now be illustrated in the following non-limiting Examples In which, unless otherwia atat- 

ed> (i) evaporations were carried out by rotary evaporation In vacuo and work-up procedures were carried out 
after removal of residual solids auch aa drying agents by filtration; 

S^a^n, we^carried out at ambient temperature, that is in the range 18-25'C and under an atmoa- 

ss phere of an inert gas such as argon: . lu^ .^innmnhu <mplci 

(il) column chromatography (by the flash procedure) and rr-dUim pressure liquid *^™^^ P £2 
were performed on Merck lOeseigei silica (Art. 9385) or Merck Uchroprep RP-18 (Art. 9303) reversed- 
phase silica obtained from E. Merck. Darmstadt Germany. 

16 



EP 0 602 651 A1 



(rv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) melting points are uncorrected and were determined using a Met tier SP62 automatic melting point ap- 
paratus, an oil-bath apparatus or a Koffler hot plate apparatus. 

(vi) the structures of the end-products of the formula I were confirmed by nuclear (genera By proton) mag- 
5 netic resonance (NMR) and mass spectral techniques; proton magnetic rea nance chemical shift values 

were measured on the delta scale and peak multiplicities are shown as follows: s. singlet d, doublet t 
triplet m, multiplet 

(vii) intermediates were not generally fully characterised and purity was assessed by thin layer chroma- 
tography (TLC). infra-red (IR) or NMR analysis; 

io (viii) the following abbreviations have been used:- 

DMF N.N-dlmethylformamide; 
DMA N,N-di methyl ace tamide; 
THF tetrahydrofuran; 
NMP ^methyl pyrrol Win-2-one. 

15 

Example 1 

A mixture of 4-chloro-6 J-dlrriethoxyquinazoline (2.7 g). 5-aminoquinoiine (2.3 g) and isopropanol (1 00 ml) 
was stirred and heated to reflux for 2 hours. The precipitate was filtered off and washed in turn with cold iso- 
zo pro pa not, ethanoi and acetone. The solid so obtained was stirred aa a suspension in methanol (75 ml) and 
potassium carbonate (5 g) was added. The mixture was stirred at ambient temperature for 15 minutes. The 
mixture was filtered and the filtrate was evaporated. The residue was purified by column chromatography us- 
ing a 25:2 mixture of methylene chloride and methanol aa eiuent There was thus obtained 6.7-dtmethoxy-4- 
(S-quinoIy1a/runo}-quinazoJine (1.41 g, 35%), m.p. >240*C; 
2S NMR Spectrum: (CDjSOCDrf 3.95 (a. 3H). 3.9T(s. 3H). 7.21 (s. 1H). 7.50 <m. 1H), 7.67 (d. 1H), 7.63 (m. 1H). 
7.98 (a. 1H). 8.0 (d. 1H), 8.22 (a. 1H). 8.26 (d. 1H). 8.93 <m, 1H). 9.89 (broad a, 1H); 
Elemental Analysis: Found C. 69.0; H, 4.7; N, 17.0; 
C,«H f «N 4 0 2 requires C, 88.7; H. 4.85; N. 16.9%. 

The 4-cNoro-6 f 7-dlmethoxyqulriaioilne used as a starting material was obtained as follows;- 
30 A mixture of 4,5-dimethoxyarrthranilte acid (19.7 g) and formamide (10 ml) waa stirred and heated to 190*C 

for 5 hours. The mixture was aBowed to cool to approximately 80*C and water (50 mf) was added. The mbcture 
waa stored at ambient temperature for 3 hours. The precipitate waa isolated, washed with water and dried. 
There waa thus obtained 6.7-dlmethoxyquinazolin-4-one (3.65 g). 

A mixture of a portion (2.5 g) of the material so obtained, thionyl chloride (4.5 ml) and DMF (1 drop) was 
35_ stirred and heated to reflux for 2 hours. The mixture was evaporated to give the required starting material as 
a aoiid (2.7 g).__ „ 

Example 2 

40 Using an analogous procedure to that described in Example 1 , 4^k>ro-8,7-dirnethoxyquinazo0ne waa re- 

acted with the appropriate heterocyclic amine to give the compounds described In the following table, th struc- 
tures of which were confirmed by proton magnetic resonance spectroscopy and by elemental analysis. 
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TABLE I 



H N 




OMe 



Exaaple 2 
Cospd. Ho. 



CO 



l a 


6-quinolyl 


>240 


2 b 


5-lsoquinolyl 


133-136 


3 C 


8-quinolyl ^, 


192-194 


* d 


5-quinoxalinyl 


233-236 


5 e 


5-lndolyl 


235-237 




lH-indazol-5-yl 


241-242 




iH-benzotriazol-5-yl 


244-246 




6-benzothiazolyl 


26S-268 


9 t,i 


benzo|c|l2,i f 3|thiadiazol-4-yl ' 


257-259 


10 k 


5-indanyl 


242-243 


n 1 


„U_2^J,_4-tetrahydronaphth-5-yl 


254-256 



Wotea 

a. The product ga ve the following NMR data: (CD 3 SOCD 3 ) 3.95 

(s, 3H), 3.99 (s, 3H) f 7.24 (s, 1H), 7.52 (», 1H). 7.92 <S f 1H), 8.05 
(d, lH) t 8.19 («, 1H) # 8.33 <d. 1H), 8.48 (d f 1H), 8.57 (s, 1H) , 8.82 
(ir,lH), 9.28 (broad s, 1H); 

and the following analytical data: Found C f 68.9; H, 4.8; H f 16.9; 
C 19 II 16 H 4 0 2 re< I ulres C » 68 - 7s Hf 4 ' 85 ' Hf 16 * 9X# 
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b. Th product gave the following NHR data: (CD 3 SOC0 3 ) 3.96 (s f 
3H) f 3.98 ($ f 3H). 7.22 <s, 1H), 7.71 (d, 1H), 7.76 (t, 1H), 7.88 <d, 

5 1H), 7.98 (s, 1H), 8.09 (d t 1H), 8.24 <s. 1H), 8.47 (d, 1H), 9.39 (S, 

1H), 9.88 (broad s, 1H); 

and the following analytical data: Pound C, 67.4; H 9 4.6; N, 16.5; 

to c i9 H i6 N 4°2 °* 25H 2° re< l ulres c » 67 ' 7 "» H » A# * ; N ' 16 * 6X - 

c . The product gave the following NHR data: (CD 3 $OCD 3 ) 3.95 
(s, 3H) f 4.02 (s, 3H), 7.25 (s, 1H) , 7.58-7.70 («, 4H) f 8.43 (■, 1H), 
8.58 (6, 1H), 8.82 (a, 1H), 8.90 (■, 1H) . 10.23 (broad s, 1H); 

and the following analytical data: Found C, 68.3; H, 4.8; N, 16.5; 

C 19 H 16 H 4°2 °- 05H 2° reo - ulrcs C * 68 * 5; H » 4 - 9; Nt 16 * 8X * 

d. 5-Aminoquinoxaline is described in J. Chem. Soc. » 1948, 

20 2129. THF was used in place of lsopropanol as the reaction solvent. 
The reaction nix cure was heated to reflux for 4 hours. The product 
gave the following NHR data: (CDjSOCDj) 3.97 (s, 3H), 4.02 (6, 3H), 
7.26 (s f 1H), 7.75 (s. 1H) f 7.85-7.98 (m. 2H). 8.51 (s f 1H), 8.64 (d, 
1H), 8.98 (d, 1H), 9.03 (d, 1H), 10.02 (broad s, 1H); 
and the following analytical data: Found C, 63.7; H, 4.7; M f 20.6; 

C 18 H 15 N 5°2 °* 35H 2° reo * ulres C » 63 * 7s H » 4#5; Mf 20 - 3x - 
30 e> THF was used in place of lsopropanol and the reaction 

mixture was heated to reflux for 4 hours. The product gave the 

following NHR data: (CDjSOCDj) 3.93 (S, 3H), 3.95 (s, 3H), 6.44 (t, 

M 1H), 7.15 (s, IH), 7.3-7.43 (■, 3H), 7.86 (s, IH), 7.88 (s, IH), 8.36 

(s, IH), 9.46 (broad s, 1H), 11.05 (broad s, 1H); 

and the following analytical data: Found C, 67.2; H f 4.8; N f 17.6; 

C 18 H 16 N 4°2 rc * ulres c » 67 * 5 * H « 5 *°* H » l7 * 51 - 
40 f . THF was used in place of lsopropanol and the reaction 

mixture vas heated to reflux for 20 hours. The initial precipitate, 

the hydrochloride salt, was washed with THF and diethyl ether and 

45 dried. There was thus obtained pure, the hydrochloride salt of the 

required product which was not baslfled. 

g . The product gave the following NMR data: (CD 3 $0CD 3 ) 3.99 

(S, 3H), 4.03 (s, 3H), 7.39 (s, 1H), 7.58-7.63 (■, 2H) f 8.03 (s, 1H), 
50 8.14 (s, 1H), 8.38 (s, 1H), 8.77 (s, 1H), 11.62 (broad s, 1H), 

and the following analytical data: Found C, 56.7; H, 4.6; N, 19. 6} 
C 17 H 15 N 5°2 1HC1 °- 05H 2° rc <l ulres c > 56 - 9; H ' 4 * 5; N » 19 - 53t * 
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h. The pr duct gave the foil vlng NHR data: (CD 3 SOCD 3 ) 4.0 (s t 
3H), 4.05 (a, 3H), 7.41 <s, IH), 7.78 («, IH) f 8.0 (d f IH), 8.28 <d, 
IH), 8.47 (s f IH). 8.85 (s, IH), 11.78 (broad s, IH) ; 

and the following analytical data: Found C, 53.6; H, 4.2; N. 23.4; 

C 16 H 14 N 6°2 lHCl re * uires Ct 53#6; H * Am2; Mf 23 ' 4X# 

i. The product gave the following NHR data: (C0 3 SOCD 3 ) 3.99 (s, 
3H), 4.03 (s, 3H), 7.38 <s, IH), 8.14 (d, IH) , 8.43 (s, IH), 8.52 (d, 
IH), 8.73 («, lH) f 8.82 (s, IH) , 9.41 <s t IH) f 11.7 (broad s, IH); 
and the following analytical data: Found C f 54.1; H. 3.7; N» 14.6; 

C 17 H 14 H 4°2 S lHCl 0 05H 2° re <l ulre$ C » 54 3; Hf 4 - 05; Mf U 9X - 
j. The product gave the following NHR data: (COjSOCDj ♦ 

CF 3 C0 2 D) 4.01 (s, 6H), 7.39 (s, IH) , 7.83-7.89 (■, 2H), 8.08-8.17 (a. 
lH) f 8.33 (s f IH), 8.72 (s, IH); 

and the following analytical data: Found C t 51.2; H 9 3.7; H t 18.4; 

C 16 H 13 N 5°2 S lHC1 rc< * ulres Ct 51 ' 1; Hf 3#75; Hf l8,6X# 

k. THF was used in place off Isopropanol and the reaction 

nixture was heated to reflux for 3 hours. The product gave the 

following NHR data: (C0 3 SOCD 3 ) 2.05 (■• 2H). 2.88 (■• 4H) t 3.93 (s, 

3H) f 3.96 (s. 3H>, 7.16 (s, IH), 7.22 (d, IH) . 7.48 <■. IH). 7.66 

(broad s. 1H), 7.84 (s, IH). 8.42 (s, IH) . 9.39 (broad s, IH); 

and the following analytical data: Found C, 71.2; H. 6.0; N t 13.0; 

C 19 H 19 N 3°2 re <i uires C » 7l,0; H, 6 * 0; N ' l3#lX * 

thF was used in place of isopropanol and the reaction 

^tx^TTfe-was-heated to reflux for 3 hours. The product gave the 

following NHR data: (CD3SOCD3) 1.70 (a, 4H), 2.60 (a, 2H). 2.80 (a, 

2H), 3.92 (s. 6H), 7.02 (d, IH), 7.08-7.18 (a, 3H) t 7.81 (a, IB). 8.26 

(a, IH), 9.25 (broad s, IH); 

and the following analytical data: Found C. 70.8; H. 6.2; N, 12.2; 
C^ Q H 21 N 3 0 2 0.15H 2 0 requires C, 71.0; H, 6.35; N, 12. 4X. 

Examples 

Arnmonhim formate (4.53 q) was added to a stirred mixture of 6-nrtro^<6^<njirK>r^nriino)quina2olina (5.7 
g) 10% palladium-on-charcoai catalyst (0.5 g). methanol (75 ml) and ethanol (75 ml). The mixture was stirred 
at 'ambient temperature for 3 hours. The mixture was filtered and the filtrate was evaporated. The residue was 
partitioned between methylene chloride and water and ossified to pH11 by the addition of a dilute aqueous 
sodium hydroxide solution. The organic phase was dried (HgS0 4 ) and evaporated. The residue was triturated 
under diethyl ether. There was thus obtained 6-arrarKM^6^inoly1arnlno)quinazollne (2.84 g, 55%). rap. 248- 
250*C; 

NMR Spectrum: (COjSOCDJ 5.7 (broad a. 1H>. 7 .29 (m. 1H). 7.44 (d. 1H). 7.51 (t. 1H). 7.58 (d. 1H>. 8.0 (d. 
1H). 8.18 (m. 1H). 8.30 <m. 1H). 8.43 (S.iH). 8.57 (d. 1H). 8.78 (m. 1H* 
Elemental Analysis: Found C. 63 9; H. 5.2; N. 21.4; 
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C 17 H 13 N S 1.9H,0 require* C. 63.5; H. 5.3; N. 21.8%. 

Th 6^nrtfo-4-(6^quinoly1amino)quinazoline used as starting material wss btained aa followe:- 
Using an analogous procedure to that described in the first paragraph of the portion of Example 1 which 
is concerned with the preparation f starting materials. 5-nitroanthranilic acid was reacted with for mam id e to 
give 6-nitroquinazolin-i.one in 82% yield, m.p. 268-271 # C. ^ 

A mixture f 6-nitroquinazolin-4- n (10 g), phosphorus pentachJoride (16.4 g) and phoephoryt chJonde 
(20 ml) was heated to reflux for 2 hours. The mixture was cooled to ambient temperature and hexane (700 ml) 
was added The mixture was stored at 0°C for 16 hours. The precipitate was isolated and partitioned between 
chloroform (700 ml) and water (550 ml). The aqueous layer was basif ied by the addition of 2N aqueous sodium 
hydroxide solution and extracted with chloroform (2 x 200 ml). The combined organic solutions were dried 
(MgSO*) and evaporated. There was thus obtained 4-chloro-6-nrtroquinazoline (1.8 g) which was used without 
further purification. 

Using an analogous procedure to that described in Example 1. 4-chlon>6-nitroquina20line was reacted 
with 6-aminoquinoline to give 6-nitro-4-(6-quinolylamino)quin«20line in 86% yield, m.p. >30O°C; 
NMR Spectrum: (CD,SOCO») 7.51 (m, 1H). 7.98 (d. 1H). 8.06 (d. 1H). 8.21 (m. 1H). 8.35 (m. 1H). 8.52 (d. 1H). 
8.58 <m. 1H). 8.78 <s. 1H). 8.84 (m, 1H). 9.72 (d. 1H). 10.69 (broad s, 1H); 
Elemental Analysis: Found C. 63.4; H. 3.2; N. 21.5; 
C iy H„N s O a 0.25H a O requires C. 63.4; H, 3.6; N, 21.7%. 

Example 4 

Acetic anhydride (0.11 g) was added to a stirred solution of 6-amino^^6-quinoly1amino)quina2oline (0.3 
g) in DMA (3 ml). The mixture was stirred at ambient temperature for 18 hours. The mixture was evaporated 
and the residue was triturated under ethyl acetate. There was thus obtained 6-acetam»do-4-(6-quinolylami- 
no)quinazoline (0.282 g. 82%), m.p. >300*C; *~ 

NMR Spectrum: (CO,SOCOJ 2.23 (a, 3H). 7.58 (m. 1H). 7.86 (d, 1H), 7.96 (m, 1H). 8.09 <d. 1H). 8.28 (m. 1H). 
8.40 (m. 1H). 8.56 (d f 1H), 8.67 (a. 1H), 8.83 (d. 1H), 8.69 (m, 1H). 10.16 (a. 1H), 10.33 (broad a. 1H); 
Elemental Analysis: Found C, 68.8; H f 4.4; N, 21.1; 
C 19 H,eNfO 0.1HaO requires C. 68.9; H. 4.6; N, 21.1%. 

Example S 

A mixture of 4-<^loro-6-piperidinoqulria2oline (0.371 g). S-aminoindole (0.198 g) and iaopropanol (5 ml) 
waa stirred and heated to reflux for 2 houra. The mixture was cooled to ambient temperature and allowed lo_ 
stand for 16 hours. The precipitate waa filtered off and washed in turn with iaopropanol and diethyl ether. There 
was thus obtained 4^5-indolylamino)^piper1dinoquina20line hydrochloride (0.51 g. 91%), m.p. 247-25CTC; 
NMR Spectrum: (C0»SOC0J 1.50 <m. 6H). 3.31 (m, 4H), 6.35 (m.1H). 7.13 (m, 1H), 7.28 (m, 1H). 7.34 (d, 
1H). 7.63 (d. 1H). 7.65 (m. 1H), 7.81 (a, 1H), 8.49 (a. 1H). 11.15 (broad a, 1H). 11.21 (broad a. 1H); 
Elemental Analysts: Found C. 67.0; H. 5.9; N, 1 6.4; 
C2tH 2 iN f 0.9HCI requires C. 67.0 H f 5.8; N. 18.6%. 

The 4^oro-6-p4peridinoqulnazollne used as a starting material waa obtained aa foflowe:- 

A mixture of 5^chlon>2-nttrobenzo4c add (13.7 g). piperidine (27 ml) and DMA (100 mJ) was atirrad and 
heated to 1 20*C for 18 houra. The mixture waa evaporated. The residue waa disserved In water and the solution 
waa baaifled to pH10 by the addition of 2N aqueous sodium hydroxide solution. The solution waa extracted 
with ethyl acetate. The aqueous layer waa acidified to pH2 by the addition of concentrated hydrochloric acid 
and extracted with ethyl acetate. The organic layer waa dried (MgSOJ and evaporated to give 2-nitro-5-piper- 
idinobenzoic acid (16.25 g). m.p.130-140*C. ^ 

A mixture of a portion (10 g) of the material so obtained. 10% paOadium-on-chaiwaJ catalyst (1 g) and 
DMA (150 ml) was heated to 40°C and stirred under an atmosphere of hydrogen for 4 houra. The mixture waa 
filtered and the filtrate was evaporated. There was thus obtained 5-piperidinoanthranilic acid as an oil (12.1 
g) which was used without further purification. 

A mixture of the material so obtained and fbrmamide (50 ml) was stirred and heated to 170*C for 90 min- 
utes. The mixture was allowed to cool to ambient temperature. The precipitate was isolated, washed with for- 
mamide and with diethyl ether and dried. There was thus obtained 6-piperidinoquinazolin-4-one (5.95 g), m.p. 
160-166*C. 

Phosphor yl chloride (5.37 g) waa added to a stirred mixture of 6-piperidinoquinazollne (4 g), N.N-dime- 
thylaniline (3.81 g) and toluene (70 ml). The mixture waa heated to reflux for 2 houra. The mixture waa allowed 
to cool to ambient temperature, diluted with toluene (80 ml) and extracted with dilute aqueous ammonium hy- 
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*i tk- «r«onM- nhfl*« waa dried (MoSOJ and evaporated. The residue was purified by column 
was thus btained4^oro-6-piperidinoquir*uolm as a solid (2.01 g). 



s Example 6 



„ ^, «. h i«rirf« (0 123 a) was added t a mixture of 6-amino-4-(6-qoinoly«amino)<juiiia2oline (0.3 

, ^ m 1! oT.^ DMF (3 S . mixture was stirred at ambient temperature for 18 hour.. Apr- 

g). tnethylemme (0.11 Q >^^. L„ evap orsted. ethyl acetate was added to the residue and the solid was 

Elemental Analysis: Found C. 59.1; H. 4.4; N. J". 
C^HmCIN^O 1.25H,0 requires C. 59.1; H. 4.3; N. 18.1*. 

Example 7 

^ „ A T^im-!ho*vouinaxoline (0.15 fl). 7-aminoquinoline (J. Amer. Chem. Soc. 1946. 

A mixture of ^^^JS^^rTand heated to reflux for 2 hours. The mixture was cooled 
68. 149; 0.13 g) and ^^"^^^* 8 washed in turn with toopropano. and acetone. There 

24 ^ C o ( ^ 0n,P °^ocn.l 3 96 (s 3H) 4.01 (a. 3H). 7.45 (a. 1H). 7.73 (m. 1H). 8.20 (d. 1H). 8.28 (m. 1H). 

Elemental Analysis: Found C, 58.4; H, 4.5; N, 14.1: 
C 1t H 1t N40a 1.6HO requires C. 58.4; H, 4.5; N. 14.3*. 

30 Example 8 
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TABLE II 




Coapd* No. 



l a 


6-»ethoxyquinolin-8-yl 




2 b 


3-qulnolyl 


242-24S 


3 C 


5-benzinidazo)yl 


>250 


4 d 


lH-benzotrlazol-4-yl 


>250 


5 C 


lH-indazol-6-yl 


246-248 






(decomposes) 


6 f 


lH-indazol-7-yl 


279-280 


7* 


lH-indazol-4-yl 


242-244 


^s h ... 


2-»ethylindol-5-yl 


118-140 


9* 


2,3-dinethylindol-5-yl 


>126 


— l0 J — 


l-oethylindol-5-yl — 


252 -253 _ 


ll k 


6-indolyl 


>240 


12 1 


4-indolyl 


>250 


13" 


4-indanyl 


243-245 


14 n 


6-carboxyindan-5-yl 


>250 


_!5* 


i „ 3-carboxynaph th * 2 -y 1 
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K tes 

a. The purity f this pr duct was determined by conventional 
high perf rmance liquid chr mat graphic (HPLC) ■ th ds. 

b. The product gave the following NKR datai (CD^SOCD^) 4.01 ( 
3H), 4.07 (s. 3H) 9 7.43 (s 9 IH), 7.69 (m, IB). 7.83 (■, 1H), 8.08 (■ 
2H), 8.58 (s, 1H), 8.81 (d 9 IH), 8.91 (s, 1H), 9.39 (d, IB); 

and the following analytical data: round C, 56.7; H, 4.4; N, 13.5; 
C 19 H 16 N 4°2 2HC1 re< l uircs c * 56 ' 7 * H » 4 - 4 i M » 13. 5X. 

c. The product gave the following NMR data: (CD^SOCD^) 4.02 (i 
3H), 4.05 (s, 3H), 7.40 (6, 1H), 7.83 (m 9 2H). 8.22 (S, IH). 6.45 (8. 
IH), 8.80 (s. IH), 9.15 (s 9 IH), 11.55 (broad s, IH); 

and the following analytical data: Found C, 51.4; H f 4.4; N, 17.5; 

C 17 H 15 M 5°2 2HC1 re< l ulres c * 51 - 8 * H » *- 35 * M * 1 ? -8X. 

d. 4-Astino-lH-benzotriazole Is disclosed in J. Org. Chew. , 

1992, 57, 190. The product gave the following KMX datai (CD^SOCD^) 
4.05 (a, 3H), 4.06 (s t 3H), 7.47 (s. 1H) V 7.56 (a, lH) t 7.62 (d 9 1H) 9 
8.01 (d» IH), 8.49 (s, IH), 0V79 (s, 1H) 9 12.15 (broad s 9 IH); 
and the following analytical data: Found C, 53.2; H, 4.5; N 9 22.4; 
C 16 H 14 N 6°2 lHCl 0- 15 (C a 3>2 CH0H requires C 9 53.7; fl, 4.4; N, 22. 8X. 

e. THF was used In place of isopropanol and the reaction 
mixture was heated to reflux for 40 hours. The product gave the 
following H10L datat (CD 3 SOCD 3 ) 3.99 (s 9 3H), 4.03 (s t 3H), 7.91 (s t 
1H 1 . 7.45 IH). 7.83 (d f lH) f 7.95 (s, 1H) 9 8.10 (s f IH), 8.44 (s, 
IH), 8.82 (s, 1H) 9 11.59 (broad s 9 1H) 9 13.3 (broad s f IH); 

and the following analytical data: Found C 9 56.5; 8, 4.5; N, 19.1; 

C 17 H 15 N 5°2 lRC1 °* 15H 2° re <l uir e* c » 56.6; H, 4.6; H, 19. 4X. 

f . 7-Amino-lH-indazole is disclosed in J. Amer. Chest. Soc* . 
1943, 65, 1804-1805. THF was used in place of Isopropanol and the 
reaction mixture was heated to reflux for 40 hours* The product gave 
the following NMR data: (C0 3 S0CD 3 & CD 3 OD) 4.09 (s 9 6H), 7.28 (t, 1H) V 
7.32 <s, 1H) 9 7.48 (d, IH), 7.86 (d 9 IH) , 8.12 (s 9 1H) 9 6.16 (S, IH), 
8.64 (s, IH); 

and the following analytical data: Found C t 57.0; H 9 4.5; N, 19.4; 
C 17 H.cN~0, 1HC1 requires C, 57.1; H, 4.5; N, 19.61. 
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g . 4-A»lno-lH-lndazole is disci sed In J. Chen. Soc, 1955. 
2412-2418. THF was used In plac of is pr pan 1 and the reaction 
■ixture was heated to reflux for *0 hours. The product gave the 
following NHR data: (CD3SOCD3) 4.0 (s, 3H), 4.03 (•. 3H). 7.2* (d, 
1H), 7.45 (t, 1H). 7.46 (s, 1H). 7.57 <d. 1H). 7.99 («. 1H) , 8.47 (s, 
1H). 8.73 (s. 1H). 11.86 (broad s. 1H). 13.25 (broad s, 1H); 

and the following analytical data* round C, 56.*; H, M, 19.0; 

C 17 H 15 M 5°2 lHC1 °- 25M 2° re< I ulres C ' 56 -*' H ' *' 6 ' H ' "' 32 * 

h. 5-Amino-2-Bethylindole is disclosed in Che*. Abs.,, 90, 

137852g. THF was used in place of isopropanol and the reaction 
.ixture was heated to reflux for 28 hours. The reaction .ixture vas 
evaporated and the residue was purified by column chromatography using 
a 19:1 mixture of methylene chloride and methanol as eluent. The 
product gave the following NM* data: (CO3SOCO3) 2.39 (s, 3H), 3.92 (s, 
3H), 3.94 (s, 3H), 6.12 (s, 1H), 7.14 (s. 1H). 7.25 (s. 2H). 7.68 (s. 
iH), 7.85 (s, 1H), 8.33 (s, 1H>* 9.37 (broad s. 1H) , 10.84 (broad s, 
1H); 

and the following analytical data: Found C, 68.1; H, 5.*; M, 16. 4| 
C 10 H 18 N 4°2 re< > ulres Ct 68 ' 2 ' M * 5 '*' M ' 16,8X ' 

1. 5-Amino-2,3-dimethylindole is disclosed In Tet. Let., 1991, 

32. 5035-8. THF was used in place of isopropanol and the reaction 
■ixture was heated to reflux for 24 hours. The mixture was evaporated 
and the residue was partitioned between methylene chloride and a 
saturated aqueous sodium bicarbonate solution. The organic phase was 
dried and evaporated. The residue was purified by column 
chromatography using a 19*1 mixture of methylene chloride and methan 1 
as eluent. The product gave the following NOT data: (CO3SOCD3) 2.18 
(«, 3H), 2.33 (s. 1H). 3.96 (s. 3H). 3.98 (s. 3H), 7.17 (s, 1H). 7.24 
(d. 1H), 7.30 (m. lH^_2^7_4d, 1H). 7.88 (s, 1H), 8.35 (S. 1H). 9.4 
(broad s, IB), 10.6 (broad s. 1H)> 

and the following analytical data: Found C. 68.8; H, 5.7; H, 15.9; 
C 20 H 20 M 4 O 2 requires C, 68.9; H, 5.8; M, 16. IX. , 
j. 5-Amino-l-methyllndole Is disclosed in Zh. Obshch. Khlm., 

1959, 29. 317- The reaction product was obtained In an Impure state 
and was purified as follows. The material was partitioned between 
methylene chloride and IN aqueous sodium hydroxide. The organic phase 
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was dried and evaporated. The residue was purified by column 
chr mat graphy using incr asingly p lar mixtures f - thylene chloride 
and methanol as eluent. The pr duct gave the following MMR data: 
(CD^SOCD,) 3-81 (s. 3H), 3.93 (s, 3H), 3.97 (s, 3H), 6.42 (d f 1H), 
7.16 (s, IH), 7.32 (d # iH), 7.36-7.48 (., 2H) , 7.85-7.92 2H) f 8.37 
(s, iH), 9.44 (broad s, 1H); 

and the following analytical datat Found C, 68.4; R, 5.4; M, 16.5; 
C 19 H 18 N 4°2 re0 - ulrcs Ct 68,21 S ' 4f Mf l6 flX - 

k# 6-Aminoindole is disclosed in J. Amer. Chem. Soc, 1954, 76, 

5149. The reaction product was suspended in IN aqueous sodium 
hydroxide solution. The solid was isolated, washed with water and 
dried. The solid so obtained was purified by column chromatography 
using a 19:1 mixture of methylene chloride and methanol as eluent. 
The product gave the following HHR datai (CD 3 SOCD 3 ) 3.97 (s, 3H) , 4.0 
(s, 3H), 6.42 (d, IH), 7.20 (s, iH), 7.30 (m, IH), 7.32 (d, IH), 7.52 
(d. IH), 7.90 (s, IH), 8.0 (s, IH), 8.42 (s, IH), 9.43 (broad s, IH). 
11.05 (broad s, 1H); . 

and the following analytical datai Found C, 67.7; H, 5.1; N, 17.2; 
C 18 H 16 H 4°2 re <l ulres C » 67 * 5; Bf 5 * 0; Nf 17 * 5X ' 

1. 4-Amlnoindole is disclosed in J * Org. Chem. , 1968, 33, 

192-7. The product gave the following HHR datat <CD 3 $OCD 3 ) 4.0 (s, 
3H), 4.01 (s, 3H), 6.31 (m, IH). 7.12 (m, IH) , 7.19 (m, IH) , 7.37-7.47 
(., 3H). 8.34 (s, IH), 8.67 (s, IH) , 11.37 (broad s, IH), 11.58 (broad 
s, IH); 

and~the^oT^ 60 - 7j H » ** 9; Hf 15#3; 

C 18 H 16 H 4°2 1HC1 re< * uires Ci 60 " 6; Hf 4,85 * r l5 * 7X# 

B# 4-Aminoindane it disclosed in J. Amer. C hem. Soc.« 1955, 77, 

979-983. The product gave the following HHR datai (CD 3 S0CD 3 ) 
1.94-2.10 <m f 2H), 2.73-3.00 (■, 4H) f 3.98 (s, 3H), 4.0 (s, 3H), 
7.1-7.3 (1, 3H), 7.42 (s, 1H), 8.37 (s, IH) , 8.74 (s, IH), 11.62 
(broad s, IH); 

and the following analytical data: Found C, 63.9; H, 5.9; N, 11.2; 

C 19 H 19 N 3°2 1HC1 re ^ ulrcs C » 63 * 8; H * 5#7; N# 11 * 7 ** 

n. The product gave the following NMR data: (CD 3 S0CD 3 ) 

2.08-2.18 (a. 2H)» 2.92-3.02 (■, 2H), 4.0 (s, 6H), 7.41 (s, IH), 7.89 

(s, IH), 7.93 (s, IH), 7.98 (s, 1H). 8.82 (s, IH), 12.0 (broad s, IH); 
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and the foil ving analytical data: Found C, 59.7; H t 6.2; N f 9.2; 
C 20 H 19 N 3°4 lH 2° 1 ( CH 3>2 CHOH rc< l uires C * 59 * 8; Hff 6,l; Nt 9 * U * 

5 

The 5-ajnino-6-cart>oxyindane used as a starting material was obtained as foitowa:- 
A mixture of 5-acetamido-6-bromoindane (Benchto. 59. 1913; 91. 7g), cuprous cyanide (43.3 Q) and NMP 
(460 ml) was stirred and heated to 130°C for 1 hour. The mixture was cooled to ambient temperature and pour- 
ed into a mixture of water (1.8L) and aqueous ammonium hydroxide (0.88 g/mJ. 1 .2L). The precipitate was ieo- 
io lated and washed with water. The solid was partitioned between ethyl acetate and dilute aqueous ammonium 
hydroxide. The organic phase was washed with water and with dilute aqueous hydrochloric acid, dried (MgS0 4 ) 
and evaporated. There was thus obtained 5-acetamido-6-cyanoindane (29.7 g), m.p. 172-174-C. 

A mixture of a portion (12 g) of the product so obtained, glacial acetic add (150 ml) and concentrated hy- 
drochloric acid (450 ml) was stirred and heated to 100*0 for 16 hours. The mixture was cooled to ambient terrv 
is perature and neutralised to pH5 by the dropwise addition of concentrated (40%) aqueous sodium hydroxide 
solution followed by the portionwtse addition of sodium bicarbonate. The mixture was extracted with ethyl acet- 
ate. The organic phase was washed with brine, dried (MgSO«) and evaporated. There was thus obtained 5- 
amino-6-carboxyindane (9.2 g). 

20 Example 9 

Sodium bis(trimethylsiry1)amide (1M in THF. 1.1 ml) was added to a solution of 8-aminoisoquinoline (J. 
Chem. Soc. . 1956. 4191 ; 0.158 g) in THF (8 ml) and the muture was stirred at ambient temperature for 5 min- 
utes. 4-Chloro-6,7-dimethoxyquina2oline (0.224 g) was added and the mixture was stirred at ambient tem- 
25 perature for 24 hours. The mixture was partitldhed between methylene chloride and water. The organic phase 
was washed with brine, dried (NgSO«) and evaporated. The residue was purified by column chromatography 
using a 19:1 mixture of methylene chloride and methanol as eluent There was thus obtained 6.7-dimethoxy- 
4-<a-i8oquinolyiamino)quina2oline (0.15 g. 45%), m.p. 216-219*0; 

NMR Spectrum: (COjSOCOj) 3.98 (s. 3H). 4.0 (a. 3H). 7.24 (a. 1H). 7.73-7.93 (m, 4H). 8.0 (a. 1H). 8.28 (s. 
30 1H). 8.52 (d. 1H). 9.3 (a. 1H). 9.97 (broad a. 1H); 
Elemental Analysis: Found C. 66.2; H. 4.8: N. 16.7; 
C 19 H 1€ N 4 Oj requires C. 66.7; H. 4.85; N, 16.9%. 

Example 10 

35 

Using an analogous procedure toJbat. described jn_Example 9. 2-aminoquinoline was reacted with 4- 
cWoro-6.7-dimethoxyquinazoline to give 6.7-dimethoxy-4-(2-quinoly1arnino)quina2oline in 56% yield, m.p. 
215-216*C; 

NMR Spectrum: <CD,SOCO,) 4.07 (a. 3H). 4.11<a. 3H). 7.36 (s. 1H). 7.60 (m, 1H). 7.83 (m. 1M). 8.03 <nx 2H). 
40 8.20 (a. 1H). 8.45 (d. 1H), 8.60 (broad a, 1H). 8.72 (a. 1H). 10.7 (broad a. 1H); 
Elemental Analysis; Found C. 68.5; H. 4.8; N, 1 6.6; 
C^H^Oj requires C. 68.7; H. 4.85; N, 16.9%. 

Example 11 

45 

Using an analogous procedure to that described in Example 9. 1 -aminoisoquinoline was reacted with 4* 
chloro-6.7-dimethoxyquinazoline to give 6.7^imetrK>xy-4^1-isoquinoly1amino)quinazoline in 13% yield, m.p. 
198-199*0; * 

NMR Spectrum: (CDjSOCDj) 3.96 (s, 3H), 4.03 (a. 3H), 7.14 (d. 1H). 7.21 (s. 1H). 7.73 (m, 1H). 7.82 (m. 2H) f 
so 7.91 (d. 1H), 8.11 (s, 1H). 8.63 (a. 1H). 8.99 (d. 1H); 
ElementaJ Analysis: Found C. 68.8; K 4.8; N. 16.7; 
C 19 H 1# N 4 0 2 requires C. 68.7; H. 4.85; N, 16.9%. 

Example 12 

55 

A mixture of 4-chloro-6.7-methylenedioxyquinazofine (0.209 g). 4-aminobenzo(cK2,1.3]thiadiazol (0.151 
g) and THF (8 ml) waa stirred and heated to reflux for 72 hours. The mixture was cooled to ambient temperature 
and the precipitate was isolated, washed with THF and diethyl ether and dried. There was thus obtained 4- 
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(bonzo(cJ{2J,3Jthiadia20i^y*aminc>^7-n>«thy!enedk)xyquinazolin hydrochloride (0.32 g. 89%). m.p. 281- 
283*C; 

NMR Spectrum: (CCSOCO*) 6.42 (s t 2H). 7.50 (a, 1H). 7.86 (d. 2H). 8.12 (t, 1H). 8.47 (s. 1H). 8.69 (s. 1H). 
11.90 (broad s. 1H); 

Elemental Analysis: Found C. 50.3; H t 2.7; N. 19.2; 
CiftHgNjOjS 1Ha requires C, 50.1; H. 2.8; N, 19.5%. 

The 4-chloro-6.7-rriethylenedioxyquinazoline used as a starting material was obtained from 4,5-methyle- 
nedioxyanthranilic acid using analogous procedures to those described in the portion of Example 1 which is 
concerned with the preparation of starting materials. The intermediate 6.7-rnethylenedioxyquinazcJin-4-one 
is described in J. Med. Chem.. 1970, 13. 867. 

Exempts 13 

The procedure described in Example 1 2 was repeated except that 6-amino-1 H-indazoie waa used in place 
of 4-aminobenzoIcI2.1.3Ithiadiazole. There was thus obtained 4-(1H-lndazol-6-y1>-6.7-methy1enedioxyquina- 
zoiine hydrochloride in 79% yield, m.p. >300°C; 

NMR Spectrum; (CDjSOCOj) 6.34 (t. 2H). 7.33 (s. 1H). 7.40 (m, 1 H). 7.79 (d. 1H). 7.94 (a, 1H) f 8.05 (a. 1H). 
8.27 (s. 1H).8.78(a. 1H); 

Elemental Analysis: Found C, 55.8; H. 3.9; N, 19.3; 

C,»HnN«Oa 1 HO 0.2H a O 0.2THF requires C. 56.1; H, 3.9; N. 19.5%. 

Example 14 

A mixture of 4-(1^indazoi-5^ytamino)-6-nitroquinazoline (10.7 g), 10% palladiurn-on-charcoal catalyst (2 
g) and ethand (500 ml) was stirred at ambient temperature under an atmosphere of hydrogen for 8 hours. 
The mixture was filtered and the filtrate waV evaporated. The residual solid was triturated in ethand and re- 
isolated. There was thus obtained 6-aminc^1^lnoazol-5-y1amlno)- qulnazoline (3.0 g. 31%), m.p. >270*C; 
NMR Spectrum: (CDjSOCOj) 5.5 (broad a. 2H)77.23 (m, 1H). 7.38 (d. 1H), 7.52 <m. 2H). 7.67 (m. 1H). 8.05 
(s, 1H). 8.22 (d, 1H). 8.27 (a. 1H). 9.35 (s, 1H). 12.95 (broad a, 1H); 
Elemental Analysts: Found C. 62.8; H. 4.2; N. 29.0; 
C,*H ia N« O.6H2O requires C. 62.8; H, 4.6; N. 29.3%. 

The 4-(1^lndazol^y1amino)-6-nHroquinazollne used as a starting material waa obtained aa follows;- 
Using an analogous procedure to that described In Example 1. 4-cNoro-6-nftroquinazollne waa reacted 
with 5-amino-1K-indazole to give in turn 4^(1^lndazol-5-ylamirK))-6-hitrc^inazollne hydrochloride In 68% 
yield, m.p. 289-291 and the free base in quantitative yield. ^~ 

Example 18 -- 

Using an analogous procedure to that described In Example 5. 4-chlofx>^imethyl8iriinoqutnazoltn was 
reacted with 5-amino-1H-indazole to give 6^irnethytamlnc-4^1H-ir>dazal-5-ytamino>^ hydrochlor- 
ide In 92% yield. m.p. >300*C; 

NMR Spectrum: (CDjSOCOj) 3.17 (a, 6H). 7.56 (m. 1H), 7.61-7.80 (m, 4H). 8.02 (s. 1H). 8.16 (a. 1H), 8.68 (s. 

1H). 11.29 (•. 1H). 13^ (broad a. 1H): 

Elemental Analysis: Found C. 60.2; H. 6.4; N, 21.0; 

C 17 H I# N« 1HO litCHjJaCHOH requires C. 59.9; H. 6.2; N ( 21.0%. 

The 4-cMorc-^ifnetrrylaminoo^inazolIne used as a starting material was obtained as follows:- 

A mixture of 5-fluoroanthranilfc acid (13.2 g) and formamide (27 ml) was stirred and heated to 160*C for 
90 minutes and to 180°C for 60 minutes. The mixture was cooled to ambient temperature. The mixture was 
triturated under water. The solid so obtained was isolated, washed with water and with diethyl ether and dried. 
There was thus obtained 6-fluoroquinazolin-4-one (12.5 g. 84%). 

A mixture of the product so obtained and a saturated solution of dimethylamine in NMP (50 ml) was heated 
to 180*C in a sealed glass tube for 48 hours. The mixture was cooled to ambient temperature and evaporated. 
The residue was triturated under water. The solid so obtained was washed with water and with diethyl ether 
and dried. There was thus obtained 6Hjimethy1aminoquinazolin-4-one (11.5 g, 80%). m.p. 229-233*C. 

Phosphor yl chloride (11 ml) was added to a stirred mixture of 6^imethylamlrK>c^inazolin-4-one (11 g). 
N.N-dimethyianiline (13 ml) and toluene (200 ml). The mixture was heated to reflux for 2 hours. The mixture 
was cooled to ambient temperature, diluted with toluene (50 ml) and washed with dilute aqueous ammonium 
hydroxide solution. The organic phase was dried (MgSO«) and evaporated. The residue was purified by column 
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chromatography using methyl ne chloride as eluent Th re was thus obtained 4-chk>ro-6- 
dtmethylaminoquinazoiine (5.6 g, 53%). 

Example 16 

Using an analogous procedure to that described in Example 5. 4-chloro-6-{1-pyrroiidinyi)quinazolin was 
reacted with 5-amino- 1 H-indazole to give 4-(1H-indazcJ-5-)HajTiino)-6-(1-pyrroJkJlny1>-quinazo4ine hydrochlor- 
ide in 76% yield, m.p. 271 -273 # C; 

NMR Spectrum: (00,8000)} 2.04 (m. 4H), 3.43 (m, 4H). 7.46 (m, 1H). 7.60 (m f 1H). 7.62 (d, 1H), 7.67 (d, 

1H). 7.66 (d. 1H), 8.03 (s, 1H). 6.14 <s, 1H). 6.62 (a, 1H). 11.6 (broad 3, 1H). 13.28 (broad a. 1H); 

Elemental Analysis; Found C. 60.6; H, 5.4; N, 22.0; 

C 19 H ft N t 1HCI 0.5H 2 O requires C. 60.7; H. 5.3; N. 22.3%. 

The 4~chloro-6-(1-pyrrolidinyt)quinazollne used as a starting material was obtained as foJIows:- 

Using analogous procedures to those described in the portion of Example 5 which is concerned with the 

preparation of starting materials, 5-chloro-2-nitrobenzoic acid was reacted with pyrrolidine and the resultant 

product was converted In turn to S-(1-pyrroJidinyl)-anthranillc acid, 6H1-pyrrolidinyt)Q^inazolin-4-one and 4* 

cWon>6-(1-pyrroJkJiny1)quina20line in an overall yield of 40%. 

Example 17 

Using an analogous procedure to that described in Example 5. 4-chloro-7-fluoroquinazollne was reacted 
with 5-amino- 1 H-indazoie to give 7-fluoro-4-(1H-indazol-&>ylamino)quinazollne hydrochloride in 70% yield, 
m.p. >300°C; 

NMR Spectrum: (CDjSOCDJ 7.62 (m, 2H), 7.76 (d. 1H). 7.60 (d. 1H). 8.08 (a, 1H). 8.18 (a. 1H). 6.90 (a. 1H), 

9.12 (m. 1H), 11.9 (broad a. 1H). 13.2 (broad a.^H); 

Elemental Analysis: Found C. 57.0; H. 3.5; N, 21.6; 

CtHtoFN, 1HO 0.06(CH,>2CHOH requires C, 57.0; H. 3.6; N, 21.9%. 

The 4-chloro-7-fluoroquinazoline used as a starting material was obtained as foBows:- 

Using analogous procedurea to those described in the portion of Example 1 which Is concerned with the 

preparation of starting materials, 4-fluoroanthranil»c acid was converted In turn into 7-fluoroquinazoJlrM--one 

and 4-chloro-7-fluoroquinazollne in an overall yield of 72%. 

Example 16 

A mixture of 7-fluoro^(1l^indazol-5-ylamino}quinazoline hydrochloride (0.1 5 g), piperazlne (0.233 g) and 
DMA (4 ml) was stirred and heated to reflux for 4 hottfa.JThe mixture -wa*-evapc^ was 
triturated under water. The resultant solid was washed with water and dried. There was thus obtained 4-(1K- 
ifKJazol-5-y1amino>-7-(1*piperranyf)QuinazoJlne (0.097 g, 52%), m.p. >280*C; 

NMR Spectrum: (CDjSOCOj) 2.9 (m, 8H). 3.55 (a, 1H). 6.95 (d. 1H). 7.38 (m, 1H). 7.53 (d, 1H). 7.68 (m, 1H). 
8.06 (a, 1H), 8.22 (d. 1H), 6.39 (d, 1H), 8.42 (s. 1H), 9.58 (broad a, 1H), 13.0 (broad a, 1H); 
Elemental Analysis: Found C. 59.6; K 5.7; N, 25.7; 
C 1t H 1t Nr IH^O 1HF requires C, 59.5; H. 5.7; N, 25.6%. 

Example 19 

A mixture of 7-fluoro^1^indazol-5-yfarnino)quinazoline hydrochloride (0.15 g), sodium methanethloJate 
(0.102 g) and DMA (3 ml) was stirred and heated to 100*C for 1 hour. The mixture was cooled to ambient tem- 
perature and acidified by the addition of glacial acetic acid. The mixture was evaporated and the residu was 
purified by column chromatography using increasingly polar mixtures of methylene chloride and methanol as 
eluent There was thus obtained 4^1H-indazol-5-y1amino)-7-methylthioquinazolina (0.11 g. 67%), m.p. 259- 
262*C; 

NMR Spectrum: (COjSOCDj) 2.61 (s. 3H), 7.49 (d, 1 H). 7.50 (m, 1 H). 7.56 (s. 1H), 7.66 (m. 1 H), 8.09 (S. 1 H). 
8.20 (d. 1H), 8.44 (d, 1H). 8.50 (s, 1H). 9.81 (broad s, 1H). 13.02 (broad a. 1H); 
Elemental Analysis: Found C. 61.0; H, 4.6; N, 21.7; 
C ie H„N e S O.SHjO requires C. 60.7; H, 4.4; N, 22.1%. 



29 



E * 0 602 851 At 



10 



IS 



30 



Procedure describe i„ c 

C**tnpla 3i 

Using an analogous procad 



25 



with i 

cV n jt An "™ ^ £^iv y^ 0 



,n 0 an analogous om«^« 

t4 ' ' % " 

Using an analogooa procad _ — 

faa-toa, c ' *•«: n. ia.i*. 

77,8 Procedure deacribarf in c 



ll 

e 

1 

X) 
id 
ed 



ih the 
nto 4* 



sodium 
rfid was 

vasstr- 

poratad. 

sea); 

(m, 2H). 



30 



EP 0 602 851 A1 



20 



25 



SO 



55 



kwi «mino-!1-»C>alkvl (1-»C)allcylamino-(1-tC)alkyt. di-[(1-«C)allcy1lairtn<H1-«C) a lkyl. pip«idin<H1. 
*««v <2-*Clalk xv-(1-*C)alkyl. (1^C)alkoxy-(2-4C)alkoxy-<1-4C)altcyl. hydroxy^2^C)aH^am»i<Hi 

4cSka^oVloxy-<2-4C)alk xy. (1-4C)alkoxy-(2-4C>alkoxy. amino-<2-*C)alkoxy ^ C ^T££ 
4c2koS dt^ C)al^J«nin<H2-4C)a. k axy. <2^C)a.kar>oy1oxy. h ^^^S^^2J- 
S(nC)a.Kanoy.oxy. ph.nyM1.4C>a.koxy. "W^<~ C >- fc *™^5^ 
(2Uc>alkanoyloxy-(2^C)alkylamino. (1^C)alkoxy-(2^C)a0cy1am.no. an«n<H2-4C)allcylafrtno. 0-* c £ 

k£mmo^4C)^^ 

ca^nylamino.^amklo. 3-pheny.ureido. halog.no^Qalkarwylamino. hydroxy (2^Kanoyl^ 
mi^ (1-4C);ikoxyH2-4C)alkanoy.arnino. and wherein said beruamido aubstituant or any phanyl group 
Z r" ubsSLn, may optionally bear one or «wo haiogeno. (14CW rJ^^^^L 
and Q is a 9- or 10-membered bicydie hetorocydlc moiety, or a hydrogenated de^at^e^o^nU^ 
?£one or two nitrogen hetaroatoma and optionally containing a further hataroatom ^^'"^"^ 
o7n oxyTan and sulphur, or Q is a 9- or 10-membared bicydic aryt moiety, or a ^^e^denvaUve 
CeL which heterocydfc or ary. moiety, or hydrogenated derivative, thereof. on. 
onwo substituenta .eiected from halogano. hydroxy, oxo. amino, nltro. carbamoyl. (1-»C)afkyU (1*»C)a»- 
koxy. (1 -*C)alkytamino. dK(1-4C)alkyf)arnino and (2-4C)alkanoytamino; 
or a pharmaceutfcaily-acoeptable salt thereof. 

A quinazolina derivative of the formula I aa defined in d.im 1 wherein in addition R' may b. hydrogen, 

^n^d^ 
koxycarbonyl; 

or a pharmaceutically-acceptable aaltlhareof; 

except that 4-(4-quinazolinytamino)quinazoline is exduded. 

A quinazoiioe derivative of the formula I aa defined in claim 1 or daim 2 wherein in addition R 1 may be 
2-oxopyrrolidin-1-ytor2-oxopiperidin-1-yt; 

and wherein in addition the optional one or two aubeUuenta on Q may be cyano. 

or a pharmaceutical ly-acceptabte aalt thereof; 

except that4K4-«Aiinazo1lnylamlno)quinazollrte la exduded. 

A quinazdine derivative of the formula I aa daimed In daim 1 or claim 2 wherein m to 1.2 "J™**"* 
R- ^ependently hydroxy, amino, fluoro. chtoro. nitro. methyl, ethyl, methoxy. ethoxy. propox* wo- 
111 b^oxv. math'Sioxy. ethylonodioxy . methylamino. 'W^*-^**™™**™ 
n^rdidin-l-yl. pipeline, rr^rpr^irKTpiperazin-l.vl. ^^'^P^^J^^ ^v, ^ 
?LZL. propionamido or 2-ch.oro.c.t-mido; and Q la ^^^^^l^^^ 
znxazorvt be^hiazoryl.1H-benzotri«dyl.bertt^^^ 
^^£Z^^U*. Q«inoxa.,nyi. .noenyt. ind«,y.. ^^^^^S^Z' 
Ihw. m.v aottonaJIv bear one or two substituenta selected from fluoro. cMoro. hydroxy, amino, carooxy. 

-ime.hy1am.no. ao.tam.do. rr-thoxycarbony, and athoxy- 

carbonyl; 

or a pharmaceut tally-acceptable aalt thereof. 

A quinazolin. derivative of the formula I a. daimed in daim 1 or daim i^^,!^ 1 1". 

hydroxy. «.7-<Hhydroxy. 8-amino. 7-amino. 6-fk.oro. 7-fluoro. 7-chloro. 6-nrt.o. £ 

mrthoxy. 6jKJimethoxy, 6.7-di.thoxy. 6-hydroxy-7^etho*y. 6.7Hrnethy^er»d«xyJ 

mrthy^mino. 7-m.thy.amino. 6-ethy.amino. (Mimethylamino. ^thy1am,r>o. 6-d Whyta^o 6-pyr- 

rriklin.1-vt 7-pyrrdidin-1-yl. 6-piperidino. 7-piperidino. 6-morpholino. 7-morpholino. *P»P«^ 1 -*^ 

ptpe^*.*^ 

T/^nethoxy. S-amino-T-methytamino. 6-acetamkJo. 7-acetamido, ^K^oro^tarrodo) or 7-(2-c«or. 

Q^rr^tTodotyl. lH-b.nzimidazd-4-,.. IH-benzimidazo.-o-yt. 1 ^rnidazc^ ^r^d- 
4-J 1H-indazo»-5-yl. 1H-hd«ol-6-yl. 1H-indazc4-7-yl. 5- or 6-berooxazolyl. ^"^^^T^*'^ 
r^oSa^cUyt. iS^nazd-S-yt. 1^banzotrtox-6-yt. bar«olcI2.1.3llrdad i »xoM.yt. 
7^'tSnoiyi 4-. 5-. 6-. 7- or e-^inoryi. 4-. 5-. 6-. 7- or 8-cinno.iny. 5- fr, ^^"^ 
or 2- 5-or 6-quinoxalinyl. which may optionally bear one or two aubstrtuenta .elected from fhwo. chtoro. 



35 



EP 0 602 61 




methyl, ethyl and methoxy; 

or Q is 4- or 5-indanyt, 1- or 2-naphthyf, 1,2.3,4-tetrahydrortaphth-5-y1 or 1. 2,3.4- 1 trahydronephth-6-yi, 
which may optionally bear one or two substituents selected from fluoro, chJoro. hydroxy, carboxy, me- 
thyl, methoxy and methoxycarbonyl; 
or a pharmaceutically-acceptable salt thereof. 

Aquinazoline derivative of the f rmuia I as d aimed in daim 1 wherein (R 1 ). is 6-amino, 6,7-dlmethoxy, 
6-piperidino or 6-acetamkk>; and Q is 5-indolyl, 1H-indazol-5-yl. 6-benzothiazolyf. IH-benzotnazol-S-yJ, 
beroo(cJl2 t 1,3Jthiadiazol-4-yl, 5-quinolyi, 6-quinoly1 t 6-quinoryt. 5-isoquinolyl or 5-quinoxaJinyl; or a phar- 
maceuticafly-acceptable salt thereof. 

A quinazoline dertvative of the formula I as daimed in claim 1 selected from:- 

6J^irr>athoxy-4-(5-quirKD<y1arnino)Quinazo<ine. 

6,7-di methoxy^(6-quinolylamino)quinazoiine t 

6 ( 7-dimethoxy-4-(5-tooquinoryiamirK))quinazoline, 

6.7-dimethoxy*4*(5-lndoly1amino)quinazoline, 

6,7-di met hoxy-4-(( 1 H-indazot-S-yl)8mino)quinazol Ine. 

4-(6-benzothiazoiylamino)-6.7-dlrnethoxyquinazoline and 

4-((benzc{c]f2.1,3)thiadlazoM-y1)a^^ 

or a pharmaceuttcally-acceptBble acid-addition salt thereof. 

A process for the preparation of a quinazoline derivative of the formula I, or a pharmaceuticaBy-accept- 
abie salt thereof, aa defined In any one of dalms 1 to 7 which comprtses:- 
(a) the reaction of a quinazoline of the formula II 



wherein Z is a displaceable group, with an amine of the formula tVJ-Q; 

(b) for the production of those compounds of the formula I wherein R 1 is amino, the reduction of a qui- 
nazoline dertvative of the formula I wherein R 1 is nKro; 

(c) for the production of those compounds of the formula I wherein R 1 Is (2-4C)alkanoytsmino or sub- 
stituted (2-4C)alkanoy1amino. benzamido, ureido or 3-phenytureida the acyiation of aquinazoline der- 
ivative of the formula I wherein R 1 Is amino; 

(d) for the production of those compounds of the formula I wherein R 1 Is <1-4C)alkoxy or substiuted 
(1-4Qalkoxy or R* la (1-4C)aJkylamino or aubetttuted <1-4C)aJky1amino. the afcyfatSon of a quinazoline 
derivative of the formula I wherein R 1 Is hydroxy or amino aa appropriate; 

(e) for the production of those compounds of the formula I wherein R 1 Is an amino-, oxy- or cyano- 
substttuted (1-4C)aJkyf substltuent the reaction of a quinazoline dertvative of the formula I wherein 
R 1 la a (1-4C)alkyl substltuent bearing a displaceable group with an appropriate amine, alcohol or cy- 
anide: 

(f) for the production of those compounds of the formula I wherein R 1 is amino, (1-4C)alkyi amino, di- 
[(1-4C)alkyf]8mino, pyrrolidin-1-yl, piperidino, morpholino. piperazin-1-yl. 4^1^C)alMplperazsv1-yl 
or (1-4C)aIky1t hio, the reaction of a quinazoline derivative of the formula I wherein R 1 ts a displaceable 
group with an appropriate amine or thiol; or 

(g) for the production of those compounds of the formula I wherein R' is 2-oxopyr rolkJin- 1 -yi or 2-ox- 
opiperidin-1-yi, the cyclisation of a quinazoline derivative of the formula I wherein R 1 Is a hafogen-<2- 
4C)a!kanoy1amino group; 

and when a pharrrtaceuticaJly- acceptable salt of a quinazoline derivative of the formula I is required 
it may be obtained using a conventional procedure. 
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9. A pharmaceutical composition which comprise* a quinazoline derivative of the formula I, or a phar ma- 
ce ut lead y- acceptable salt thereof, aa claimed in any one of daima 1 to 7 in a eociatton with a pharma- 
ceut ice lly- acceptable diluent or carrier. 

10. The use of a quinazoline derivator of the formula I, or a pharm ceuticaOy- acceptable salt thereof. In th 
manufacture of a medicament f ruse in the production of an anticancer effect in a warm-blooded animal 
such as man. 
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